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NEW YORK, SATURDAY, AUGUST 11, 1900. 

THE FBOTECTION OF AMEBICAN GAME. 
In our last issue we mentioned the convention which 
was recently signed in London for the preservation of 
wild animals, birds, and fish in Africa. It is grati- 
fying to note that America has not been backward in 
the movement, which may be called international, to 
protect animals of certain species from wanton de- 
struction. 

A careful inquii-y recently made by the New York 
Zoological Society reveals the startling fact that 
throughout thirty States and Territories the decrease 
in the volume of bird life during the last fifteen years 
has reached an average of forty-six per cent. The de- 
crease in the number of edible birds has even been 
greater than that, and a number of our finest species 
ai'e now approaching practical extinction and many of 
our song birds are being killed for food. 

The sportsman has long realized the need of protect- 
ive measures, but the farmer has only recently learned 
to appreciate the full value of birds as insect destroy- 
ers. Cheap guns, lax laws, the mania for collecting and 
shooting, and more especially the enormous demands for 
the market and millinery trade, are responsible for this 
reduction in bird life. The protection of birds is a 
national not a local question ; it deals largely with 
migratory species which breed in one section, winter in 
another, and traverse several States in passing to and 
from the breeding grounds. In the Supplement of 
the current week will be found an abstract of a bulle- 
tin issued by the Biological Survey of the Department 
of Agriculture in which many significant facts are men- 
tioned. There are 1,125 species and sub-species of birds 
ihhabitating North America north of Mexico, and of 
these only about 200 or 18 per cent can be considered 
game birds. From this will be seen the importance of 
protecting birds other than game birds. As an in- 
stance of the lack of uniformity in the State laws take 
the common dove,' for example; in twelve States it is pro- 
tected at all times, in nineteen at certain times, while 
in the others it has no protection at all. Several pro- 
tective associations have done excellent work. 

The League of American Sportsmen was organized 
for the purpose of creating in every State and Terri- 
tory a well organized standing army of game pro- 
tectors, which shall secure the enactment of more 
stringent general laws, which shall see that lawlessness 
is punished, which shall discourage game slaughter, 
and protect the wild creatures that still remain. 

At present the League has working divisions in 
twenty-four States, and in two provinces in Canada, 
the membership including the governors of several 
States, members of Congress, presidents of colleges, 
judges, etc. The League has been very prominent in 
securing the passage of the Lacey bill, which is con- 
sidered to be the greatest victory ever achieved in the 
interest of game and song bird protection. 

The States can now enforce their laws, and wherever 
they fail the Federal authorities will interpose, and 
where States do not take measures to prevent the 
smuggling of game out of their boundaries, the Inter- 
state Commerce Commission, backed by the Lacey law, 
will come to the rescue. This will prevent the ship- 
ping of prairie chickens from Minnesota or other 
States to Chicago or New York labeled "poultry." 
There will be Ino more shipping of venison from Wis- 
consin or Minnesota to Chicago or New York labeled 
"veal "and "mutton"; there will be no more slaughter 
of seagulls on the New England coast or elsewhere in 
violation of the laws of the State, and shipping thein to 
millinery dealers in New York, no matter how labeled. 
The League will have a force of detectives at work in 
all of the large cities watching for any violation of the 
Lacey law, which imposes a penalty of $200 for every 
infraction of said law. 

The League of American Sportsmen does not wish 
to curb sport in any way. It believes in a reasonably 
filled gamebag, but considers that the killing of game 
and the taking of fish should be limited by law, not 
only as to seasons, but that the bag for one man for a 
day and for a season should be defined by law. The 
league has rendered eflScient service in ascertaining 
the fact that seven of the hotels in New York, and 
several ^ame dealers, had been selling game ia closed 



season, and has secured from them written pledges to 
stop violating the game laws. It has also absolutely 
stopped the selling of game in New York at all times 
except in open season. 

The people of the country are becoming satisfied 
that some organized measures must be taken to pre- 
serve the feathered tribes which inhabit our woods 
from the wicked and ignorant slaughter which bids 
fair to render some varieties of our birds extinct 
species. 
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HIGH SPEED IN WAK VESSELS— THE " VABIAG " 
AND THE "VIPEE." 
The details of the successful trial of the protected 
cruiser " Variag," which has been built at the Cramps' 
Yard, Philadelphia, Pa., for the Russian navy, show 
that this vessel is well able to live up to her contract 
requirements of 23 knots an hour. The contract spe- 
cified that the speed trial should be an extraordinarily 
severe one. The vessel was to maintain a sea speed of 
23 knots an hour for a run of twelve consecutive hours. 
During a preliminary builders' trial she is said to have 
logged for a time the remarkable speed of 246 , knots 
an hour, covering ten miles at 24'2 knots. Tliis, of 
course, will not be quoted as the official speed of the 
vessel, as trials by log are not regarded as fully relia- 
ble; but on the official trial, where the times are taken 
over a measured course, there is no possibility of error, 
and the fact that this vessel maintained for over seven 
hours a continuous speed of from 23'6 to 237 knots an 
hour, was considered by the Russian officials to be 
sufficient evidence that she could have maintained the 
same speed for the whole twelve hours, had it not been 
for an accident to one of,the high pressure cylinders. 

This splendid result is extremely gratifying both to 
the representatives of the Russian Navy and to the 
American builders of the ship. The William Cramp & 
Sons Ship and Engine Building Company had already 
achieved world-wide distinction in the construction of 
fast warships by the remarkably high speeds which 
were attained by the " Minneapolis" and " Columbia," 
vessels of somewhat the same character as the 
"Variag," and about 1,000 tons more displacement. 
The '"Columbia" is credited with a speed of 228 knots 
an hour, and the "Minneapolis" with slightly over 23 
knots. The " Variag," with her record of 237 knots, 
now takes the place of the " Minneapolis" as the fast- 
est first-class cruiser in the world, although she is ex- 
ceeded in speed by two second-class cruisers, which, 
strangely enough, are to be found in the Chinese Navy. 
The " Hai-Tien," a second-class cruiser of 4,300 tons 
displ.iceiiient and 17,000 horse power, achieved a speed 
on her official trial of 24"1 knots an hour. A sister ship 
of the " Hai-Tien," the "Hai-Ctii," made 24 knots on 
her official trial. These two vessels, however, are 
smaller than the "Variag" by 2.200 tons, and it is 
doubtful if in any but the finest weather they could 
hold their own with the American-built ship. 

The "Variag" is one of the four protected cruisers 
which are being built for Russia in various foreign 
shipyards. Two of these, the " Bogatyr " and the 
" Boyarin," must be about completed at Stettin and 
Copenhagen, and a fourth, the " Askold," at the Ger- 
mania Yards at Kiel. All four vessels are required to 
steam at 23 knots for twelve hours ; and while the 
ships conform to a general pattern in respect of arma- 
ment, coal endurance and speed, the builders have 
been given a free hand in matters of detail. When the 
quartette is completed, it will be interesting to compare 
the work of American builders with that of the Euro- 
pean yards mentioned. 

At the close of the trial the officers and naval experts 
commissioned by the Russian Government to superin- 
tend the trial of the " Variag " congratulated the 
builders on her performance and stated that they con- 
sidered the cruiser to be one of the great triumphs of 
naval construction. An illustrated description of the 
" Variag" was given in the Scientific American for 
November 5, 1898 ; and the " Askold " is illustrated in 
the issue of June 30, 1900. 

Further details at hand of the wonderful speed 
recently made by the torpedo boats "Cobra" and 
"Viper " show that the introduction of turbo-propul- 
sion has opened up possibilities in speed, the limits 
of which it is difficult to predict. It is only five 
years since t)ie torpedo boat destroyer " Sokol," built 
at Poplar, for the Russian Government, astonished the 
world by making a speed of 30 knots an hour ; yet tQ- 
day 80- knot destroyers have ceased to excite interest ; 
and the success of the " Viper" in covering a measured 
mile at the rate of 37'1 knots an hour is already lead- 
ing us to regard 40 knots an hour as the next goal at 
which to aim. 

The "Viper " is 21 feet long, 21 feet wide, and has a 
draught of 7 feet. On the recent trial she displaced 
380 tons, or 10 tons more than the contract require- 
ment. Six rnns were made over the measured mile at 
the following speeds in knots: 86*1; 3.')'5 ; 871; 36 6; 
37']. 361, the mean speed being 36 58 knots per hour. 
The highest speed attained is equal to about 43 land 
miles per hour. The turbines indicated 13,000 horse 
power at 1,180 revolutions per minute, under a steam 
pressure of 200 pounds to the square inch. 



The remarkable saccess of tnrbo-propulsion natur- 
ally invites speculation as to the possibilities of the 
future, not merely in torpedo boats but in the larger 
field of the cruiser and battleship. Then, again, there 
is the question of its application to the merchant ma- 
rine, where the record for speed now stands at 23 
knots an hour. There is no doubt that the turbine 
could be applied successfully to a 25,000-ton liner, and 
that speeds of 30 knots and over could be realized ; but 
it would be at a cost for fuel that would be absolutely 
prohibitive. Indeed, Mr. Parsons, the inventor of the 
turbine, has stated that he could put turbines and 
boilers in a Transatlantic liner that would drive her 
across the ocean in three days, if the owners of the 
vessel would be willing to burn the 10,000 to 12,000 
tons ot coal that would be consumed in the furnaces. 

Although the Parsons turbine, in proportion to its 
indicated horse power,is remarkably light and compact, 
it has a voracious appetite for steam ; so mnch so, that 
Admiral Melville once said that what surprised him in 
the " Turbinia " was not so much the indicated horse 
power of the turbines as the enormous quantities of 
steam supplied by the boilers. So that, if we are 
anxious for a three-day crossing of the Atlantic, we 
must make up our minds to pay for an enormously 
expensive luxury ; so costly, indeed, that the three-day 
boat, using coal as its fuel and steam in its motors, will 
probably never pass from the theoretical to the prac- 
tical stage. 



AMEBICAN ENGINEERING COMPETITION. 

In the current issue of the Supplement will be 
found the fourth article of a series on the subject of 
A mefiea,n engineering competition, recently contributed 
to The London Times by a special correspondent of 
that journal, who made an extensive trip through the 
manufacturing States of this country with a view to 
furnishing himself, by personal observation, with the 
necessary data. The present article deals with the 
steel works of this country and the methods employed 
by our iron masters as contrasted with those which 
prevail in Great Britain. The article brings out some 
facts of special interest tending to show why it, is that 
steel manufacturers in this country have been able to 
compete with such remarkable success against the 
older established industries of Europe. The enormous 
works of the Carnegie Steel Company are selected as 
typical of the best American practice, and from the 
figures given in the article to show the vast extent of 
the plant, we select the following : 

There are three principal works, the Edgar Thom- 
son, the Duquesne, and the Homestead Steel Works, 
which included, when they were visited by The Times 
correspondent, seventeen blast furnaces, whose aggre- 
gate annual capacity was 2,200,000 tons. The Edgar 
Thomson Works produced 650, 000 tons of rails a year. 
The Duquesne Steel Works have an annual capacity of 
650,000 tons of steel ingots, while that of the Homestead 
Works is 400,000 tons of Bessemer steel ingots and 
1,400,000 tons of open-hearth steel ingots. There is 
also at the Edgar Thomson Works a foundry which 
turns out 50. 000 tons of iron, steel, and brass castings 
per year. The Upper Union Steel Mills of this com- 
pany annually produce structural steel, steel bars, and 
plates to the extent of 230,000 tons ; while at the Lower 
Union Steel Mills 150,000 tons of plates, car forgings, 
bridge work, angle iron, etc., are turned out annually. 
Another property is the Howard Axle Works, with a 
capacity of 100,000 tons per year. The company also 
possesses most extensive coke works, and a natural gas 
field of 206 square miles. They have built their own 
line of railway from Lake Erie to Pittsburg, at the 
Lake Erie end of which is a well-equipped dock and 
ore handling establishment; and they operate also 
their own line of steamers. These transportation facili- 
ties serve to bring 5,500 000 tons of ironstone from the 
company's own Lake Superior mines to the great sys- 
tem of forges and mills above mentioned near Pitts- 
burg. As to the capital invested and turned over in 
these vast operations it is sufficient to say that, in a 
recent threatened litigation, it transpired that the 
profits of the company in 1898 were estimated at 
$21,000,000, and in 1899 at the enormous figure of 
$40,000,000. 

It seems that the American blast furnace is not, as a 
rule, any larger than those used in Great Britain, and, 
of course, the process of reducing the ore is, broadly 
speaking, the same. But there is one respect in which 
the practice of the blast furnace managers is radically 
different ; and this is, that in the United States it is 
customary to force the production much more than it 
is elsewhere. The larger output per furnace in America 
is, of course, due, in some measure, to the superior 
quality of the ore, but the extremely high yield is to 
be mainly credited to the American practice of driving 
the furnaces, as they expressively put it, " for all they 
are worth." 

The deciding factor in the economics of blast furnace 
operation is the wear and tear of the interior lining of 
the furnace, which, as soon as it has been burnt away 
to a definite minimum thickness, has to be renewed. 
The work of lighting one of these huge furnaces is so 
costly that they are run continuously, uigbt aa4 day, 
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from the time they are started until the interior lin- 
ing is worn out, and the furnace has to be " blown 
down " to receive a new lining. Since the stopping of 
a furnace and the building up of the inner lining are 
extremely costly, it becomes a question whether the 
best economical results are obtained by driving the 
furnace at a moderate speed, and thereby prolonging 
its hfe, or driving at extremely high pressure, with a 
view to securing a very large annual output, and 
making repairs at correspondingly frequent intervals. 
British practice favors the first method, American the 
second ; our ironmasters believing that since "a lin- 
ing is good for so much pig, the sooner it makes it the 
better." The difference in practice is shown by the 
fact that whereas the largest Middlesbrough furnaces, 
with a capacity of 36,000 cubic feet each, produce only 
950 tons of pig iron per week per furnace, theDuquesne 
furnaces,with a capacity of 25,000 cubic feet, have pro- 
duced 4,300 tons per week. Of course, the life of the 
American furnaces, working under this terrific pres- 
sure, is very much shortened, lasting on an average 
only tour years, as against one case where the lining of 
a British furnace lasted eighteen years. 

Another broad distinction between British and 
American furnaces is sententiously expressed by The 
Times correspondent, when he says ''nothing seemed 
to me more notable at the Duquesne Works than their 
loneliness." He further says : "Had it not been for tlie 
subdued hum, characteristic of a furnace in blast, one 
might have thought that the works were shut down," 
— so completely had mechanical appliances taken the 
place of hand labor. In the production of steel ingots, 
rails, plates, etc., from tlie mine to the mill, the Ameri- 
can instinct for labor-saving has been followed even to 
detail. From the iron mine in Minnesota to the ship- 
ment of the finished product on the cars at Pittsburg, 
tlie American ironmaster does not expect any hand 
labor to appear in the whole process of manufacture, 
the single exception being the filling of the buckets 
which take the ore out of the ship on the lakes, for 
which spadework is employed. 

Of course, as has been suggested above, one great ad- 
vantage enjoyed by American steel manufacturers is the 
extraordinary richness and accessibility of the iron ore 
in the Lake Superior region, immense masses of which 
lie on the slopes of tlie hills, covered only by a thin 
layer ol surface soil. A railway track, quickly laid 
over the surface oftfie ground, brings into operation a 
steam shovel which, digging up the ore at the rate of 
five tons to the shovelful, at five strokes will fill a 35- ton 
ore car, and will load a train of cars at the rate of 600 
tons an hour. The significance of such work as this, in 
connection with mines so extensive and rich, will be 
more fully appreciated when we remember that in the 
Mesaba range alone there are in sight 400,000,000 tons 
of iron ore. 



FETSOLEUK FUEL FOB WABSHIFS. 

BY ALTON D. ABAHS. 

The speed and steaming radius of fighting ships is of 
the highest importance. Unfortunately, however, the 
requirements for high speed and for a long steaming 
radius are conflicting, both as to equipment and opera- 
tion. The higher the speed to be maintained the 
greater must be the weight of driving machinery in a 
given case. The greater the actual rate of speed for a 
ship, the shorter its steaming radius. Both of these 
conditions result from the fact that the power required 
to force any vessel through the water varies approxi- 
mately as the cube of its speed. A very large part of 
the tonnage or carrying capacity of a modern warship 
is taken up by its driving machinery and fuel, so that 
the constant effort of designers is to lighten the en- 
gines and boilers and extend the coal spaces. Insofar 
as the fuel capacity of fighting vessels can be increased, 
the steaming radius can be lengthened, or the speed 
over a given distance raised. As far as can now be 
seen, the capacity for coal in war vessels has been 
pushed to nearly its utmost limit, unless some im- 
portant modifications are made in the structure of their 
hulls or in the weights of the contained machinery. 
The tendency seems to be toward heavier instead of 
lighter armor in the most important classes of battle- 
ships, and while some gains are being made in the 
weights of engines and boilers, the net result in this 
latter direction can hardly be very important. At 
present the great naval powers of the world are nearly 
abreast of each other in the adoption of improvements 
:as to the construction and equipment of ships of war. 
The foregoing makes it quite evident, however, that 
any great power, applying means to largely increase 
the fuel capacity of its ships, without impairing their 
efficiency in other respects, would gain a decided ad- 
vantage. 

Especially would this be true if the means by 
which the large increase of fuel capacity is attained, is 
not generally available for the other powers. The 
ships having longer radii of operation, because of fuel 
capacities, beyond others of their class, would have 
still another advantage if the increase extended to the 
possible speed with given equipment Important as 
are the advantages just pointed out, they are to-day 
within the grasp of two of the greatest powers, Russia 



and the United States. Petroleum is the fuel whose 
substitution for coal on warships will largely increase 
their steaming radii and to a smaller extent their 
speeds. As by far the most important deposits of this 
substance, thus far developed, are in the United States 
and Russia, the advantage of these countries in its use 
is plain. The ability of petroleum to largely increase 
the fuel capacity of fighting ships, without changing 
their present dimensions or machinery equipments, 
lies in its greater heating power over coal per unit of 
weight and volume. Steam coal of the best grades de- 
velops approximately 14,000 heat-units per pound, on 
perfect combustion. The high grades of petroleum 
yield 31,000 units of heat per pound, when fully burned. 
With these two fuels in actual use under steam boilers, 
the results in the evaporation of water are more favora- 
ble to the petroleum than the figures just named indi- 
cate, because it is practicable to get more nearly per- 
fect combustion of the oil than of the coal. In present 
ships, therefore, devoting the same tonnage to petro- 
leum that is now devoted to coal, the fuel capacity 
with the former is more than 50 per cent greater than 
with the latter. This increase of fuel capacity gives 
the ships with oil fuel one and one-half times the steam- 
ing radius at any speed, the ability to attain a greater 
maximum speed and to continue it for a longer perioi'. 
Not only is the heating power of petroleum 50 per 
cent greater than that of coal for the same weight, 
but the same relation holds good for equal bulk. The 
weight of petroleum is very nearly 54 pounds per cubic 
foot, and this figure is also a fair average for a cubic 
foot of steam coal. Fighting ships may, therefore, in- 
crease their fuel capacities by one-half the present 
values with coal, without adding to either the present 
tonnage or bulk, by using oil. In the matters of rapid 
steam raising, long continued operation at maximum 
capacity, the removal of refuse from the furnace, and 
the labor of firing, the oil fuel is at a great advantage. 
Petroleum is fed to the furnace through pipes under 
pressure, and the heat of the fire is changed at once by 
regulating the flow of oil and supply of air. Much less 
than one per cent of the weight of petroleum remains 
as ash after combustion, while the ratio of ash in coal 
is 5 to 10 per cent. With oil the labor of firing is to a 
very large extent avoided, not more than one-fourth of 
the number of men required for coal are necessary, and 
their duties are much less exacting. This last point is 
seen to be of no small importance, when the great 
strain on the stoking force of war vessels on long and 
fast runs are considered. Petroleum fuel implies no 
material change in the steam power equipments now 
in general use on ships. The oil can be burned under 
any kind of boiler and its use may even alternate with 
that of coal. To apply the petroleum it is only neces- 
sary to introduce a pipe carrying it, and another pipe 
with compressed air or steam, into the furnace, and ar- 
range suitable nozzles to insure a mixture of the oil in 
a finely divided state with the air or steam. Thus far 
the fuel propertiesof crude petroleum, as it comes from 
the earth, have been pointed out, but the heavy oil 
called refuse, that remains after the more volatile parts 
are extracted by distillation, has practically the same 
heating power per unit of bulk. This petroleum ref- 
use constitutes 10 to 15 per cent by weight of the crude 
oil and is extensively used as fuel by ships on the 
Black and Caspian Seas and on locomotives in South- 
ern Russia. The great Caspian oil fields and their re- 
fineries account for cheap petroleum refuse at the 
ports of the seas named. 

Great as are the advantages to be derived from 
petroleum fuel on warships with steam power plants, 
still more favorable results seem possible if internal 
combustion motors are adopted. Steam boilers and 
their contained water form a large item in the weight 
of warship equipments, and the space and tonnage 
they require would be of the highest value for the 
storage of fuel. Oil engines require no boilers and con- 
sume less fuel than the best steam power equipments 
per unit of effective work. A fair approximate figure 
for the weight of ship boiler plants and their contained 
water is 150 pounds per horse power capacity, where 
the best class of steam engines is used. In the petro- 
leum engine "75 pound of oil will develop a brake horse 
power hour, so that if the boilers are replaced by an 
equal weight of fuel oil the radius of action for the 
ship is increased to correspond with 300 hours of opera- 
tion for its engines at full capacity. It must be said, 
however, that the development of very large oil en- 
gines, such as would be required to drive warships, is 
in the experimental stage, and the hopes now held for 
them may not be realized. Concerning the advant- 
ages of petroleum fuel for steam boilers there remains, 
however, no doubt whatever. It may be mentioned 
here that the so-called petroleum engines do not use 
the crude oil, but usually those products of distillation 
that are obtained at temperatures of 340° to 476°F. 
This part of petroleum, known as the illuminating 
oils, constitute about one-half of its total weight. The 
amount of coal consumed by navies is known to be 
very large, audit maybe questioned whether the sup- 
ply of petroleum is sufficient to permit its use for fuel 
under their boilers. 
During the year 1898 there was produced in the 
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United States petrolenm to the amount, of 8,500,000 
tons. Allowing a large warship to consume 7,000 
tons of coal per year on an average, the 8,500,000 tons 
of petroleum, with a heating power equal to 12,800,000 
tons of coal, would supply 1,800 such ships. As it 
would be impracticable to devote the entire output of 
petroleum to naval purposes, the number of war vessels 
that could be supplied from present production in th^ 
United States would be a mere fraction of that just 
named. Unless the rate of petroleum production, is 
very largely increased, it is quite evident that this de- 
sirable fuel cannot be generally and constantly used 
by the navies of the world. The great advantages to 
fighting ships of petroleum, in times of war, seems to 
indicate that naval powers will come to regard large 
natural deposits of this fuel with jealousy, and ac- 
cumulate great stores of it at their coaling stations. 
Since petroleum may be used alternately with coal 
under the same boilers, it may well be that coal will 
continue to be the principal fuel for navies during 
times of peace, while petroleum is held in reserve for 
actual war. The commercial demands for petroleum 
are already tending to develop new fields of produc- 
tion, and its recognition as the most effective fuel for 
warships is sure to hasten this process. Petroleum is 
now produced on a very large scale in only the United 
States and Russia, and the export trade is carried on 
almost exclusively from these countries. 

Deposits of petroleum in greater or less amounts 
seem to be almost as generally distributed as are those 
of coal. Most of the countries of Continental Europe 
produce small quantities of petroleum for home con- 
sumption, and in Germany and Austria the supply is 
quite large. The oil from Scotch shales is sufficient 
for only a small part of the demand in Great Britain, 
where the annual import of the distilled products of 
petroleum is nearly 200,000,000 gallons.. China and 
India have long produced some petroleum and are be- 
lieved to have large deposits. Several islands of 
the Far East, as Japan, Borneo, and Java, are said to 
promise future supplies of petroleum. In the Western 
Hemisphere vast quantities of petroleum are believed 
to exist in Canada, Mexico and several of the coun- 
tries of South America. When these undeveloped 
Celds are in operation, the supply of oil may be as 
plentiful as that of coal, but this seems improbable. 
Meantime petroleum fuel is being applied in some re- 
cent war vessels of Russia and the United States, with 
a decided increase of speed over that attained with 
coal. So long ago as the time of Admiral Selwin, 
petroleum was shown by the British Navy to be a 
superior fuel. But it yet remains for Great Britain to 
take any definite steps for its general use. Merchant 
ships do not find the advantages of petroleum so im- 
portant as do vessels of war, because steaming radius 
or rate of speed in the latter may determine the result 
of a battle or the fate of a nation For the same cost 
of equivalent heating power, crude petroleum at 4 
cents per gallon equals steam coal at ^^7.33 per ton. 
Petroleum must, therefore, be materially reduced in 
price before it becomes the general fuel for merchant 

ships. 

— — ^ I ■ I » — — 

OPEBATION ON THE XIFHOFAGES. 

We have already mentioned the fact that the 
xiphopage twins whose portraits were published in 
the Scientific American for February 34, 1900,. have 
been separated by a surgical operation. We give a 
full account of this operation in the Supplement for 
the current week. One of the most distinguished phy- 
sicians in Brazil, Dr. Prevost, separated the eight-year- 
old twins, Rosalina and Maria, but we regret to say 
that one of the twins, Maria, died from the effects of the 
operation. The operation was performed on May 30 in 
the operating room of the St. Sebastian Hospital. 

Before the operation, while under the inspection of 
the surgeon, Rosalina had an attack of grippe which 
lasted eight days, while Maria remained well. This 
confirmed the surgeon's opinion that there was no 
psychological condition which forbade their separa- 
tion. The children were chloroformed separately and 
the operation, which is fully described in the Supple- 
ment, was performed. It required two hours, and 
when they came put from under the influence of the 
anaesthetic, each asked where the other was and when 
they realized that they were separated and still alive 
they exclaimed, "Oh, Doctor, how good you are." On 
the seventh day Maria died and the post-mortem ex- 
amination showed that death was caused by inflam- 
mation of the pleura. Rosalina continues to improve. 



The Roentgen Society of the United States will meet 
in New York City, December 13 and 14, 1900, at the 
Academy of Medicine. Addresses have been promised 
by eminent men at home and abroad, and a successful 
meeting is assured. Visiting members may obtain in- 
formation in X-ray work. It is especially desired that 
all those who are using the X-ray in anj' way, either 
professionally or experimentally, send their names and 
addresses to the chairman of the Committee of Arrange- 
ments, Dr. S. H. Monell, 45 East Forty-second Street, 
New York city. The Society is the only one of its kind 
in America and is for scientific purposes only. 
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A NOVEt ENOINE FOB DIE-SINKEB'S USE. 

In the making of dies, perhaps the greatest difficulty 
Is experienced in finishing. Riffling-flles fail to touch 
the spot properly ; specially bent files are equally in- 
adequate ; and even the ingenious expedients to which 
the experienced die-sinker resorts fail. Like most 
manufacturers who are makers of dies, the S. S. White 
Dental Manufacturing Co., Chestnut Street corner 
Twelfth, Philadelphia, Penn., have found it more than 
usually expensive and arduous to finish dies properly. 
The company determined, after many special tools had 
been tried, to use a modified form of its dental engine, 
the exceedingly flexible working arm of which seemed 
well adapted to the work of die-sinking. The trial 
proved a complete success ; no trouble whatever was 
experienced in quickly reaching and finishing any part 
of the most intricate dies. Further experiment finally 
culminated in the manufacture of an engine by means 
of which the die-sinker is enabled efficiently to perform 
the most difficult work in this art. 

In its general construction the machine is an S. S. 
White dental engine modified and strengthened to 
meet the requirements of the die-sinker. The- main 
feature of the whole apparatus is the ingenious arm em- 
ployed, which is a power shaft perfectly flexible, re- 
volving as freely as a straight shaft, so that the full 
power is transmitted to the working end. This highly 
flexible arm consists of a tempered steel wire cable, so 
wound that it maintains its tension without straining 
or uncoiling, rigid ends being provided for the attach- 
ment of a pulley, hand-piece, and tool-holder. A 
woven sleeve protects it throughout its length. 

Two such arms are employed, the one (used for light 
work) for carrying tools whose shafts are 0-092 inch 
in diameter ; the other (for heavier work) driving a 
coarse grinding wheel 1% inch in diameter and }4 inch 
face, or a cutter or drill in steel to about A inch diam- 
eter. Since the threaded connection for the bench 
stand are interchangeable, either arm can be quickly 
substituted for the other. 

A convenient holder for the hand-piece is formed by 
a forked rest secured to the engine stand. At the op- 
posite end of the rest is a lug which engages the pulley 
and acts as a clutch when the hand-piece is in the rest, 
thus preventing the arm from being thrown out of its 
place by the accidental starting of the engine. 

In the making of many dies, after the milling-cutter 
and chisel have been used, much finishing remains be- 
fore hardening, which, heretofore, could be accom- 
plished only by means of riffling- files and emery sticks. 
It is at this stage of the work that the engine saves 
time and labor. In correcting the distortions caused 
by hardening and tempering, and in quickly removing 
the wrinkles formed in many drop-forging dies, with- 
out drawing the temper or even taking the die from 
the drop, the flexible arm is also exceedingly service- 
able. 



lar stripes may be painted upon the top with a solution 
of red sealing wax in alcohol. 

The disk, whose edge should be made to run true, 
must be carefully balanced, if necessary, with a bit of 
wax, attached to its surface. A second insulated stand- 
ard, seen at the right in the figure, carries a gilded 
wooden ball, IJ^ inches in diameter, fixed at a distance 
from the central support just sufficient to avoid con- 
tact with the top's edge in its rockings to and fro. A 
brass wire, shown at the left, rises from the base and 
presents a sharpened end to the edge of the top at a 
point distant from the ball about one-third the circum- 
ference of the disk ; the wire being curved well out 
away from the top's lower side and made to approach 
its edge in a horizontal direction. Finally, at the top 
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ELECTBICAL TOP AND MOTOB. 

BY HOWARD B. DAILEY. 

Although slow in finding place among the world's 
important commercial utilities, static electricity has 
long occupied in experimental, physics a realm of pecu- 
liar and fascinating interest. 

Very beautiful are many of its phenomena, and es- 
pecially striking are some of the effects of electrical 
attraction and repulsion, those mysteries of nature, 
whose early manifestations were the basis of the first 
historic electrical experiments. The apparatus here 
described furnish most pleasing illustrations of dynamic 
action within a static electric field, and in a novel man- 
ner exhibit these subtle 
forces at work. 

The static electric top 
is an experiment of sin- 
gular beauty, and well 
repays the amateur for 
the slight labor its sim- 
ple construction entails. 
The top proper is in a 
disk of stiff mica, i% 
inches in diameter, 
mounted between two 
small buttons of wood 
or vulcanite upon a 
short piece of stout 
knitting needle. The 
lower end of this steel 
spindle, which is sharp 
pointed at both ends, 
projects nine-sixteenths 
of an inch below the 
disk ; and rests, when 
the instrument is in 
operation, in a little in- 
dentation worked with 
the point of a file in the 
upper end of a vertical 
glass support rising 
fron^ the center of a 
mahogany base. For 
the sake of ornament 
several concentric circu- ELECTBICAL 
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of the central glass pillar on the side nearest the ball, 
is fastened horizontally a piece of quarter-inch polished 
brass rod, with- rounded ends and of a length about 
equal to the diameter of the mica plate. The angular 
adjustment of this induction rod, whose place is nor- 
mally about half an inch below the mica disk, has much 
to do with the speed and stability of the top. Its best 
position must be determined by experiment ; however, 
that indicated In the diagram will be found nearly 
correct. D is the mica disk ; 6, the electricized ball ; 
p, place at which the wire point approaches the disk ; 
r, the brass induction rod ; the wire point and rod 
making respectively angles of sixty and seventy-five 
degrees with a line, I', through the centers of disk and 
ball. The rotation will be in the direction of a. 

To start the top, a wire from the negative pole of a 
Wimshurst machine — from that side which gives the 
brush effect on the collecting combs — is inserted in a 
small hole in the ball ; the brass wire discharge point is 
connected, through a binding post on the base, with 
the opposite side of the generator.* The disk, then 
held lightly in position for a few seconds with a finger 
placed upon the pointed upper end of its handle, im- 



mediately begins a swift rotation ; when the finger 
may be removed and the top kept in motion by the 
forces at work within the electrostatic field — will spin 
continuously as long as electrical excitement is main- 
tained. In working the Wimshurst some care must be 
taken not to supply too much current, as sparks or 
brush discharges across the instrument are not desira- 
ble ; also, to guard against deleterious effects from out- 
side inductive influences, the top should be removed 
some distance from the plates, conductors, etc., of the 
machine. 

As an Interesting variation of this experiment, the 
neat static motor is shown. A 4J^-inch mica disk has 
the pivot-pointed ends of its spindle fitted loosely into 
indentations near the tops of two upright posts of pol- 
ished brass. An insulated brass ball placed opposite 
the horizontal diameter of the disk as closely as possi- 
ble to its edge, and the pointed conductor rising from 
the ornamental brass post attached to the vulcanite 
base at the right, complete the arrangement. The 
ball and discharge point being connected respectively 
with the opposite poles of a static machine in opera- 
tion, the mica plate revolves at a speed of nearly 3,500 
revolutions per minute; and, since the force with 
which it turns is considerable, light machinery may be 
driven from the small grooved hard rubber pulley up- 
on the shaft. As either of these experiments is obvi- 
ously but a modification of the other, the theory of 
operation is essentially the same for both, and will be 
readily understood by any one familiar with the prin- 
ciples of electrostatics. 

In the case of the top, that portion of the disk op- 
posite the curved wire receives along its edge and ad- 
jacent surface strong positive electrization, causing re- 
pulsion from the point with simultaneous attraction 
by the negatively excited ball. Rotation ensues, 
charged sections of the mica arriving at 6 and yielding 
up to it their positive electricity, receiving negative in- 
stead in a hissing stream of small sparks. Passing by, 
these parts are now strongly impelled forward by re- 
pulsion from the similarly charged ball, until, coming 
within the attractive influence of the positive wire, the 
cycle is repeated. The rotation is probably aided in 
some manner by a current of air — "electric wind" — 
which blows from point to ball across a portion of the 
disk in the direction of its motion. The precise nature 
of the influence exerted by the metallic rod below the 
disk is somewhat obscure. Its presence seems to effect 
through some inductive process a certain necessary 
balancing of the acting forces ; without it the top in- 
dulges in violent gyrations and soon tumbles off. 
These instruments demonstrate to excellent advantage 
the mechanical action of static electricity, and will be 
found valuable adjuncts to the static machine. 



* Tbie wire, with its binding 
post, might, with eome advant- 
age, be inealated upon a short 
vulcanite support. 
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Experiment Stations In Han^all and Porto Rico. 

Congress has appropriated funds for the inaugura- 
tion of agricultural experiment stations in the islands 
of Hawaii and Porto Rico. Prof. S. A. Knapp, of 
Louisiana, has been selected to investigate the agricul- 
tural conditions and possibilities of Porto Rico. He 
•went to the island in June, and will study the lines of ex- 
perimental investigation which should be undertaken 
there, locations suitable for stations, and the approxi- 
mate expense of inaugurating and maintaining the 
work. He will also look into the feasibility of 

undertaking co - opera- 
tive experiments with 
the residents of Porto 
Rico. 

Dr. W. C. Stubbs, di- 
rector of {he Louisiana 
experiment stations, 
will make a preliminary 
survey of the conditions 
in the Hawaiian Isl- 
ands. He sailed for 
Hawaii about the mid- 
dle of July, and will 
spend the month of Au- 
gust in the Islands. The 
conditions there are 
somewhat different 
from those in Porto 
Rioo, as a station for ex- 
periments in sugar pro- 
duction has been main- 
tained by private benef- 
icence for a number of 
years. This will proba- 
bly be a profitable field 
for investigation in the 
use and economy of 
water in irrigation, as 
probably in no other 
place has so much mon- 
ey been expended for 
pumping water for irri- 
gation. In some cases 
the expense is as high 
as $135 per acre annu- 
ally. 
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WATER MEASUBEMENT AND UANIFULATION IN 
COLOBADO. 

BY H. A. CBAPTS. 

Colorado cultivates more than two million acres of 
land, a fact made possible by irrigation alone. When 
it Is known that this land has to be irrigated two or 
three times over, each season, the magnitude of the 
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labor involved may be imagined. The State is divided 
into eight water districts, and each of these dis- 
tricts is subdivided into what are known as commis- 
sioner districts. There is a State superintendent of irri- 
gation ; but really above him in authority is the State 
engineer. Over each commissioner's district presides a 
water commissioner, who is appointed by the Governor 
of the State upon recommendation of a majority of the 
county commissioners of the counties through which the 
district extends. 

It is the duty of a water commissioner to see that the 
water appropriated for irrigation in his district is dis- 
tributed according to the legal rights of the owners of 
the ditches within his district. These rights have been 
established by decrees of the district courts of the State, 
and the decrees are printed in pamphlet form for the 
guidance of water commissioners and others in interest. 
The rights of an irrigating ditch to water from a natural 
stream, with relation to the rights of competing ditches, 
is based upon the priority of appropriation. Appro- 
priation dates from the completion of a ditch and the 
taking of water through it for irrigation. 

The commissioner's district, covering the Cache la 
Poudre Valley, extends from Chamber's Lake on the 
west to the South Platte River on the east, a distance 
of about eighty miles. It includes a cultivated area of 
about 250,000 acres and 114 ditch priorities. The aggre- 
gate appropriation of all of the ditches is 3,400 cubic 
feet of water per second. The maximum flow of the 
river is about 7,000 cubic feet per second. In 1884, a 
year of high water, it discharged for a period of twenty 
consecutive days 5,000 cubic feet of water per second ; 
and for a period of fifty-five consecutive days 3,000 cubic 
feet of water. The river is rated at a weir constructed 
for the purpose, just inside of the mouth of the canon. 

From these ratings the water commissioner devised 
a scheme which has proven quite satisfactory. As it 
happens, two of the largest ditches in the district are 
of the latest construction — the Larimer and Weld, with 
an appropriation of 730 cubic feet per second, and the 
Larimer County, with an appropriation of about 600 
cubic feet per second. The head gates of both are 




lABIUEB AND WELD DITCH, DBAWINQ WAXES TBOM IIS TEBBT LAKE 
BESEBVOIB AND DELIVEBING II INTO IIS UAIN DITCH. 
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within five miles of the rating weir, and within four 
miles of each other. In the bed of the river, near 
each of these head gates, was set a pole marked oflf in 
inches, and by using the ratings made at the measur- 
ing weir as a basis, a formula was established whereby 
the amount of water being discharged by the river at 
any given time could be determined by a glance at one 

of these stakes. The Lari- 
mer and Weld being senior 
to the Larimer County, 
and its bead gate lower 
down the river, the stake 
located at that point is 
used for observation In 
the first instance. If suffi- 
cient water is flowing to 
supply full appropriations 
to all the ditches below, 
and which are also senior, 
then any surplus is turned 
into the Larimer and Weld 
until its appropriation of 
730 cubic feet per second 
is filled, and then if there 
still exists a surplus that 
surplus is given to the 
Larimer County ditch up 
to its full appropriation. 
Above theLarimer County 
is still the North Poudre 
Canal, which is the junior 
of all of the large ditches 
on the stream, and which 
comes in fora supply when 
all the others have been given their appropriation. As 
the appropriations of the three ditches named aggre- 
gate an amount about equal to half of the appropria- 
tions of all, the problem of distribution can, for the 
greater part of the time, be solved by cutting the total 
discharge about in half. So long as there is sufficient 
water passing the head gate of the Larimer and Weld 
ditch to satisfy the appro- 
priations of the senior 
ditches, the commissioner 
does not worry himself 
about them ; each ditch 
gets its full appropriation, 
and that is the end of it. 
Occasionally there is com- 
plaint that some ditch is 
taking more than belongs 
to It, in which case the 
commissioner has to make 
an Investigation and cor- 
rect the abuse, if there 
is one. But should the 
water fall below the point 
mentioned, then he must 
call down the junior 
ditches in their order, 
until the senior ditches 
have their full rights. 

The larger ditch com- 
panies run their ditches 
in sections, having a ditch 
rider for each section. The 
water of the river is dis- 
tributed twice a day dur 
ing the irrigation season — 

morning and evening. This keeps the superintend- 
ents informed of the amount of water their respective 
ditches are entitled to. Upon this information the 
superintendent predicates his orders to his subor- 
dinates, who are thereby governed In their dis- 
tribution of water to consumers. The water is kept 
running in the ditches, night and day, all through the 

irrigatir g season. During 
the daytime the farmers 
and their hands distribute 
the water over their land. 
At night, the hours of 
which are made very short 
by the irrigator, and on 
moonlight nights some 
farmers remain out irriga- 
ting all night. The water 
is turned upon some level 
portion of the farm, where 
it will cover the ground of 
its own volition. In times 
of low water it is not un- 
common for two large 
ditches to work on the 
exchange plan — that is, 
one ditch for a certain 
number of days will take 
all the water that the two 
are entitled to, and then 
give the other its turn 
under a like arrangement. 
It has been found that 
water will go much further 
under this plan. The stor- 
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ing and distributing of water for irrigation involve 
many interesting features. Take the Chamber's Lake 
reservoir of the Water Supply and Storage Company, 
as one, for instance! It is situated high in the Rocky 
Mountain range, at least fifty miles from the head gate 
of the company's main ditch, but tributary to the 
Cache la Poudre River. When the water stored up in 
it is needed for use at any time, it is measured into the 
main current of the river and permitted to run its 
course. As an equivalent the company is allowed to 
take from the river at its head gate an equal amount, 
less a small deduction made for leakage and evapora- 
tion on the way down from Chamber's Lake. The 
using of the natural bed of a stream for the conduct- 
ing of water for irrigation, as just described, is per- 
mitted by a State law. 

The manipulation of the water stored in the plains 
reservoir of this company affords another instance of 
ingenuity. These reservoirs consist of a chain of six 
artificial lakes some seven or eight miles eastward from 
the company's main head gate. The lakes were formed 
from natural depressions in the land, diked up, and 
are filled annually through the company's main ditch. 
But they are so situated that they cannot be drained 
into the main ditch and the water carried forward to 
the land desired to be irrigated, nor can they be 
drained by independent outlets that can be made to 
reach such land. So the water can only be utilized by 
means of an exchange with older ditches that lie at a 
lower level than the reservoirs. The total capacity of 
these reservoirs is in the neighborhood of 600,000,000 
cubic feet of water, so it can be seen that the utilize^ 
tion of the water thus stored is a matter of no small 
importance. The reservoirs are all connected by canals, 
and can all be drained, one into another, until the last 
one is reached. The exchange of water is made both 
with other ditches direct and with the river below. 
An exchange is frequently made with the Larimer and 
Weld ditch, the discharge-way of the reservoirs cross- 
ing the ditch in a flume at right-angles, and through 
the bottom of this flume the water is dropped into the 
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dicch below, as shown in one of our illustrations. 
When it is not convenient fdr the Larimer and Weld to 
take this water, it is carried on into the river, being 
measured near the discharge-way of the lakes by a 
weir, as is also shown in another of our illustrations, 
and the owners of the reservoir permitted to take an 
equal amount of water from the river above, at their 
head gate. There is nothing compulsory about this ex- 
change, but it is made by mutual agreement among 
the ditch companies. 

The Larimer and Weld has a large storage reservoir 
near its upper extremity, which is so situated that it 
can be drained directly into the main ditch, and the 
third of our illustrations shows this being done. 



Automatic Development of Photographic Plates. 

A method of atitomatic development has been de- 
vised by which each plate is coated on the back with 
the necessary products, and the development is carried 
out in water which has been made slightly alkaline ; 
this may be of advantage to tourists, as it avoids the 
carrying of chemicals. The formula for the solution is 
as follows : 

Pyrogal lie acid 10 grammes. 

Salicylic acid 1 " 

Dextrine 10 ** 

Alcohol 4 c. c. 

Water. 80 " 

The solution is spread upon the back of the plate 
and allowed to dry. The exposure is made as usual, 
and, to develop, it is sufficient to put the plate in water 
to which a few drops of ammonia have been added. 
The coating dissolves and the developer is thus pre- 
pared. 
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THE FABIS EXPOSITION. 
The Paris Exposition may be really said to open at 
the two Palaces of Fine Arts. The visitor passes 
along paths bounded by beautifully kept flower beds 
until the Avenue Nicholas II. is reached. This broad 
avenue leads from the Champs Elysfies to the Alex- 
ander III. Bridge, and serves to separate the two 
Palaces of Fine Arts. These buildings are of particular 
importance, owing to the fact that they are permanent 
structures being built with special reference to solidity 
and they are, of course, entirely fireproof. After the 
Exposition shall have closed its gates, they will be 
used for the annual saloons and other exhibitions. 
The old Palace of Industry was moved to make way 
for the larger palaces. Both of the edifices bear the 
name of their architects, the larger of the two being 
known as the Palace Deglane and the smaller as the 
Palace Girault, and their style is that of Louis XVI. 
The Grand Palace is most imposing with its big colon- 
ades and pediments in the middle profusely decorated 
with sculptured figures and groups. The large num- 
ber of columns in the porch and the facade balances 
the somewhat exuberant ornamental detail. The 
glass roof which covers the great courtyard can hardly 
be seen from the avenue and, therefore, it does not 
prod uce the discordant note which it might be expected 
to do. The grand entrance hall is 660 feet long and 
180 feet wide. Beyond this vestibule is the annex or 
prolongation of the hall, which is reached by an or- 
namental staircase of wrought iron. On the first fioor 
are various galleries arranged as places of general re- 
union, and surrounding the exterior of this hall is an- 
other gallery 1,100 feet long and 40 feet wide, and 
above the whole edifice rises the dome 141 feet 
high. At the summit of the staircase is a grand 
concert hall capable of seating 1,500 persons. The 
two lateral facades are curved, producing an effect 
which is not liked by all architects. The shape of the 
annex isalso unfortunate, as itsaxisfollows the Avenue 
d'Antin; this last section being designed by M. Thomas. 
It contains a large hall, surmounted by a low dome 
and is devoted to sculpture. The posterior facades 
are decorated with massive plaques made at Sevres. 
The space in this vast building is divided between 
France and foreign nations, and the decennial exhibi- 
tion of French works of arts occupies by far the larg- 
est space. Each country has been given a free hand to 
decorate its own sections as it pleases. The rooms, 
owing to an ingenious method of slanting the glass 
roof, have an equal light distributed on each wall, and 
their different dimensions are equally suitable for 
works made for close inspection as for those that are 
most striking at a distance. Some of the rooms are 
vast in size, where canvases 50 feet in height may easily 
be shown. 

The small Palace of Fine Arts is devoted to a retro- 
spective exposition of French art, and it consists of a- 
vast number of objects illustrating art in France, 
from the earliest ages to the present time, including 
ivories, bronzes and iron work. Here are ceramics, 
woven stuffs, leather, jewelry, glass and mosaic, coins, 
manuscripts and printing. A suite of rooms furnished 
in various styles succeed each other and are well worth 
studying. The Centennial Exhibition of paintings 
are really a second part of the retrospective exhibition, 
and are housed in the large palace. 

The means of getting around the Exposition are, 
on the whole, not of the best, for there is no way of 
going from the Palaces of Fine Arts to the luvalides 
section, or the other sections, without walking or 
taking a wheel chair. Between the Invalides section 
and the Palaces of the Nations and the Champ de 
Mars section there are, however, two excellent means 
of transportation — the moving sidewalk and the elec- 
tric railway. The moving sidewalk consists of a fixed 
platform, and two moving platforms working at differ- 
ent speeds. The movable platforms move at the rate 
of 2]^ and il4 miles an hour respectively, present the 
appearance of endless ribbons each independent of 
the others, and are constructed with a short truck 
without wheels, supported by the two trucks, which 
are supplied with four wheels. Under each truck is 
fixed a kind of rail, the ends of which are joined 
to those of the next truck. The wheels of the 
trucks run on rails secured by plates secured to 
wooden sleepers. Each truck carries a motor. Hand 
rails are placed at regular intervals to assist passen- 
gers in crossing from one platform to another. The 
length of the platform is 11,054 feet. It is connected 
with the ground by footways and certain passages 
leading direct to the first fioor of the pavilion. There 
are eleven stations and the fare is ten cents per trip, not 
exceeding one complete circuit. One of our engravings 
shows the moving platform at the rear of the Italian 
Pavilion. It is also shown in our second engraving, 
although the electric railway is the principal feature 
of the picture. 

The electric railway is intended to enable visitors to 
move in an opposite direction to the sliding platform, 
three cars capable of conveying about two hundred 
persons forming the train, and electricity is delivered 
to the motors by means of a third-rail. The trains 
follow each other at intervals of two minutes. The 
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circuit is completed in about twelve minutes, including 
stoppages. The trains follow almost the same route as 
the moving platform, generally passing under its sup- 
porting pillars, and forms a complete circle. In order 
to avoid interfering with traffic in streets and avenues 
it runs at times through tunnels and again over a via- 
duct. There are five stations, one of which is shown 
in our engraving. This is the station at the Palace of 
Electricity, situated on the Avenue de la Bourdonnais. 
It shows the enormous span of the old Building of 
Mechanics of the Exposition of 1889, which is now used 
as the Electricity Building. In the background will 
be seen one of two the great monumental chimneys 
which may be regarded as, perhaps, the most success- 
ful attempt ever made to render so prosaic a construc- 
tion as a chimney into a thing of beauty. 

We have already given some illustrations on other 
occasions of the Street of Nations on the banks of 
the Seine, between the Invalides and the Champ de 
Mars section, and we now illustrate five more of them. 
Beginning at the left we have the Pavilion of Great 
Britain, which is on the plan of a typical English 
country house, being copied from Kingston House at 
Bradford-on-Avon, built in the seventeenth century. 
It is of red brick with large muUioned windows, and 
has been decorated by a London firm. A long gallery 
on the upper floor is hung with fine examples of pic- 
tures of the English school. In a basement is a very 
complete exhibition of English fire engines and ap- 
pliances. 

The Belgian Pavilion is much more imposing and its 
exterior is built in the Flemish style, reproducing the 
best portions of the same of the celebrated town halls 
and municipal buildings of Belgium. The central 
tower is an exact reproduction of the H6tel de Ville at 
Andenardvj. The building contains various exhibits 
and reception rooms. The Norwegian Pavilion is 
built- in the style of the chalets in Christiania and is 
entirely of Norwegian wood, and is painted red. The 
ground floor contains a valuable collection of fishes 
and fishing appliances. The upper floors contain pic- 
ture galleries and exhibition rooms. 

The German Pavilion is a very gay affair, suggest- 
ing the building exhibited at Chicago in 1893. It has 
been aptly described as a "synthesis of ancient and 
modern German architecture." There is a reminiscence 
of Nuremberg, and the Rhenish towns, and of Berlin 
and Munich. The fagades are all different and the 
building is crowned with gables, tourelles and clock 
towers. The building contains an important exhibit of 
German books and in the basement is a "rathskeller." 
The Spanish Pavilion is a pleasing representation of 
the Castilian Palaces in the days of Spanish grandeur. 
It is square, with a tower at each angle. There is a 
valuable collection of armor, known as that of Charles 
v., exhibited in the building. Farther on down the 
Seine are the Greek Palaces, Swedish Pavilion, Palace 
of Servia, Palaces of Roumania, Bulgaria, Finland, 
Luxemburg, Persia, Peru, Portugal, and Denmark. 
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The marray High-Speed Page-Prlutlng Telegraph. 

Mr. Donald Murray, an Austrahan inventor, has 
recently sold to the Postal Telegraph Company his 
patents for the United States for a new device for the 
mechanical transmission of telegraphic messages. It 
is expected that the system will come into general use 
within the next few years. 

Mr. Murray's invention consists in combining a re- 
cording instrument having a series of movable charac- 
ter levers, an electromagnetic perforating instrument, 
and a tape or strip of suitable material, like paper, 
which passes through the paper and recording instru- 
ments in succession. With the Morse telegraph key, 
about fifty words can be transmitted a minute, and 
using the Phillips code as many as sixty-five or seventy 
words can be sent a minute. Of course, the trouble 
has been the physical limitations of the human oper- 
ator, and Mr. Murray does away with this difficulty 
by automatic transmission. By his system a message 
is produced on a narrow paper ribbon by means of 
perforations which correspond with the Morse alpha- 
bet. A line of circular feeding holes keep the tape in 
alignment and also serve to feed it. The tape is run 
through a perforating machine manipulated by keys 
like a typewriter, making the necessary transmitting 
holes. The tape containing the message thus indicated 
is then put into a Wheatstone transmitter, which is 
driven by a small electric motor, which is kept running 
at a uniform rate by an electric vibrator. A receiving 
instrument at a second station records the electrical 
impulses determined by the perforated tape in the 
sending instrument, and on a tape similar to that used 
at the sending station. This reproduces the perfora- 
tions representing the letters of the message. The 
receiving tape is then put into a most ingenious instru- 
ment, which is connected with an ordinary typewriter. 
The tape runs over a small wheel provided with metal 
points, which serve to feed the tape by the line of feed- 
ing perforations. Five rods press against the tape and 
serve to control the operations of the levers, which in 
turn control the type keys. As the tape passes these 
points, some of them slip into the perforations repre- 
senting each letter. The points which do not enter 



the tape perforations release the particular key in the 
typewriter, which will print the proper letter. The 
typewriter can be operated by a crank or by a motor, 
and the message is clearly printed on a telegraph 
blank, the type bars working at a rate exceeding that 
of manual operation. By the new system a message 
can be divided between several operators at the perfo- 
rating machine, and the several strips of perforated 
tape are then run into the Wheatstone transmitter in 
their proper order, so that a message of nine hundred 
words can be transmitted over the wire in eight min- 
utes as against half an hour. A speed of a hundred 
and fourteen words per minute, over a distance' of 388 
miles, has been attained with this instrument. With 
Mr. Murray's system, the tape which has been perfo- 
rated at the receiving station can be put directly on to 
an attachment applied to a linotype machine. The 
message contained in the perforated tape, instead of 
being typewritten, can then be actually converted into 
type by means of the linotype mechanism. News copy 
transmitted may be tj'pewritten in the newspaper 
office by the automatic machine and this may be then 
used as a guide by the linotype operator, and excisions, 
corrections, or additions may be made without inter- 
rupting the automatic operation of the linotype ma- 
chine, except when the matter is changed. 



Automobile News. 

A large department store in New York city has what 
is termed an " Automobile Annex," where vehicles are 
shown, and an Otto gas engine belted to a dynamo 
serves to charge vehicles which may be brought to the 
annex for that purpose. 

M. Pierre Baudin, Minister of Public Works, is pre- 
paring a list of all the paved roads which are now im- 
practicable for the bicycle or automobile, within a radius 
of 40 miles around Paris. According to the indications 
thus furnished, which are to be checked up on the 
spot, he is to commence a series of improvements in 
the roads, beginning with those which seem to be the 
most urgent or offering more interest for touring or cir- 
culation. 

The De Dion Company, of Paris, has recently built 
its first electric automobile, and it appears that the re- 
sults of the test have been quite satisfactory. The 
same company is furnishing the tests of a new racing 
quadricycle on the petroleum system ; it is very light, 
although possessing a motor of about 13 horsepower, 
which gives it a great speed. The works at Puteaux, 
on the Seine, manufacture, besides moto-cycles, 
launches operated by petroleum motors, a steam omni- 
bus of a new type, etc. 

The municipal authorities of Riegelsburg, near Saar- 
bruck, Alsace, propose to establish an automobile ser- 
vice between the town and the center of Saint- jean- 
Saarbruck, a distance of six miles, and have advertised 
for offers of eight place vehicles ; these are to be hired 
at first for six months, and may then be purchased if 
found suitable ; offers are to be addressed to the burgo- 
master of the town. At Charlottenburg, near Berlin, 
an electric omnibus is now in circulation, which can 
transport seventeen persons, eight in the interior and 
nine on top. The electrical energy is furnished by two 
batteries of accumulators weighing 1,100 pounds. The 
omnibus makes a course of 30 miles without re- 
charging. 

Consul-General Guenther writes from Frankfort, 
May 25, 1900 : The Automobile Company of Speyer, 
organized last year with a capital of $34,000, has five 
automobiles in use, representing an investment of 
about $14,500. They are propelled by a benzine mo- 
tor in front of the vehicle of 10 horse power, and were 
built by the Daimler Autombbile Company, of Cann- 
stadt. Each coach is capable of carrying twenty- 
eight passengers, and the company has a contract with 
the Post Office Department to carry the mails (which 
include packages, etc., usually sent by express in the 
United States) to Dudenhofen, Geinsheim, Honhofen, 
Harthausen, Mechtersheim, Otterstadt, and Waldsee — 
two to ten miles away. In the five months since start- 
ing, more than 40,000 passengers have been carried. 

The Belgian Moto-Club is now definitely organized, 
and has appointed a committee to enter into relations 
with the Moto-Club of France, especially with regard 
to the adoption of regulations. Persons desiring to join 
the club should address M. G. Jacobs, Hotel M^tropole, 
Place de Brouckfere, Brussels. At the same time, the 
Belgian Automobile I^eague is being formed ; it is espe- 
cially a touring organization, having for its object 
custom-house reforms, improvement of roads, and the 
establishment of supply stations containing petroleum 
and of charging posts for electrical vehicles ; it will 
also organize tests and races, and found a training 
school for conductors of automobiles. The Automo- 
bile Club of Belgium is organizing a series of touring 
races which will cover the entire country ; it will be 
carried out somewhat on the same lines as the tour of 
England, and will last from ten to twelve days, during 
which time all the important localities of Belgium will 
be visited, and automobile expositions of short dura- 
tion will be held. 
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Science Notes. 

The City of Newark, N. J., is planning a State In- 
dustrial Exposition to be held in their city in 1903. 

This has been a record-breaking year for the Call 
fornia orange crop. The yield will, it is thought, be 
about 4,500,000 boxes, or 14,500 carloads. The total 
investment in California orange groves now amounts 
to $44,000,000 

Dr. J. H. Breasted, Professor of Egyptology in the 
University of Chicago, has just been appointed by the 
Emperor of Germany to superintend the publication 
of his new Egyptian dictionary. This lexicon will en- 
able students of Egyptology to study the hieroglyphics 
in the museums throughout the world. This is an ex- 
cellent compliment to an American scholar. 

M. Tissot has succeeded in increasing considerably 
the sensitiveness of the coherers which he is using in 
his experiments in wireless telegraphy; the coherer is 
placed in a magnetic field, whose lines of force are 
parallel to the axis of the tube. Filings of steel or 
nickel oxide are used. The system of aerial telegraphy 
which he now uses enables him to receive signals from 
the cruiser "Massena " at a distance of 20 miles, with a 
mast of only 90 feet. 

Mr. Albert Wilde, of the Royal Society of Great 
Britain, has been presented with the Society of Arts 
Albert Medal. This is a most highly prized trophy, 
and is awarded for momentous discoveries in science. 
In the present case it was awarded to Mr. Wilde "for 
the discovery and practical demonstration of the indefi- 
nite increase of the magnetic and electric forces from 
quantities indefinitely small." The modern dynamo is 
based upon this principle, and it is adopted in all mod- 
ern dynamos. 

The Peary supply ship " Windward '' sailed on July 
20 from St. Johns, Newfoundland and her return will 
be watched for with great anxiety, as she will be the 
bearer' of news of Peary's success or failure. The 
"Windward" carries a crew of thirteen, and Mrs. 
Peary, and her little daughter also go to join Lieut. 
Peary; The boat is loaded to its utmost capacity 
with coal, even the decks carrying it. The objective 
point of the "Windward" is Etah, this being the cen- 
ter of the region where are located the Arctic High- 
landers, a tribe of Esquimaux who live farther north 
than any other human, beings. 

The printing of books with Braille type for the bene- 
fit of the blind has made immense progress in England 
within the last few years. The Central Lending Libra- 
ry, of Birmingham, has no less than five hundred books 
printed with Braille type. This extensive library com- 
prises the works of such favorite authors as Shake- 
speare, Browning, Sir Walter Scott, Tennyson, and 
Ruskin. The Plymouth Public Library has also a 
similar collection of about two hundred and fifty vol- 
umes, and numerous other libraries throughout the 
country possess similar collections for the entertain- 
ment of those deprived of their sight. 

The engineer in charge of the improvement of the 
Yellowstone Park deniesthat the geysers are approach- 
ing extinction. An article to this effect appeared in a 
French paper and was widely copied throughout the 
United States. It tends to create an impression that 
the Yellowstone wonderland, as far as regards the hot 
springs and geysers, is practically a thing of the past. 
This is an excellent example of how a scientific obser- 
ver may draw a wrong conclusion, if he has not stud- 
ied the subject sufficiently. The names given to such 
natural objects as geysers are very apt to be misnom- 
ers. The geyser action on the shore of Yellowstone 
Lake is more vigorous than it was ten years ago. 

The Council of the American Chemical Society has 
passed resolutions favoring the creation of a Bureau 
of Chemistry. The laws of the various States controll- 
ing food adulteration are largely ineffective, because 
of the interference of interstate commerce laws, and 
can be made effective only through national legisla- 
tion. Bills are now pending wiiich propose to estab- 
lish in the United States Department of Agriculture a 
Bureau of Chemistry, the Director of which shall, 
under the direction of the Secretary of ;k.griculture, be 
charged with the chemical investigation of the foods 
produced and consumed throughout (lie country. The 
American Chemical Society desire to urge the enact- 
ment of the bill into a law. 

Prof. G. J. Peirce contests the current view that the 
connection of the fungus (hyphal) and the algal (gooid) 
elements in lichens is one of commensalism. The 
hyphsB and the gonids are in the most intimate contact 
with one another ; the hyphse develop branches which 
may merely clasp the gonidial cells, or may penetrate 
them in the form of haustoria. This clasping or pene- 
tration stimulates the gonids to internal cell-divisions. 
The haustoria consume the protoplasmic contents of 
the gonidial cells which they have entered, leaving 
only the empty cell walls. The fungus is fed by the 
alga, and there is no evidence that the gonids develop 
more luxuriantly in connection with the hyphse than 
they would elsewhere. — Proceedings of California 
Academy of Science. 



Engineering Notes. 

A mail train on the New York Central Railroad re- 
cently made the run from Rochester to Syracuse, 
eighty-one miles, in eighty minutes. 

The underground railways of London carry only 
nineteen per cent of the passenger traffic ; eighty-one 
per cent is carried by omnibuses and street cars. 

A German method of constructing large balance 
wheels for high peripheral speeds consists in making 
the rim by winding a rectangular-section steel wire on 
a cast-iron spool. 

The Southern Railroad Company of Italy is going 
to have built 18 locomotives, 121 passenger cars, 32 
baggage cars, and 1,000 freight cars. Foreign concerns 
will be allowed to compete. 

On June 30, 1900, there were 72 warships under con- 
struction in the United Kingdom, 54 being for the 
British Government. Sixteen of the vessels are being 
built in Royal Dockyards and the remaining 56 in 
private yards. 

It is considered very doubtful if the Pennsylvania 
Railroad will adopt nickel steel rails for the points of 
severe service. At the famous Horseshoe Curve the 
nickel steel rails have been replaced by those of the 
ordinary steel type, for it was found that the rails di- 
minished the tractive power of the engines on account 
of their hardness. 

Mr. William H. Young, of Troy, N. Y., has been the 
treasurer of the Rensselaer Polytechnic Institute for 
half a century, being nominated to that position on 
February 5, 1850, vice Day O. Kellogg, resigned. During 
Mr. Young's administration more than 1,000 students 
have been graduated and more than $2,000,000 have 
passed through his hands. He is now in his eighty- 
third year and his connection with the affairs of Troy's 
great engineering school will always be remembered as 
one of the most remarkable terms of office in any insti- 
tution's history. 

A curious railway accident occurred in India lately. 
While a train was in Ruxaul Station a terrific storm 
commenced, and, although the brake was applied in 
the van and on the engine, the force of the wind was 
such that the train was dri%-en along the line. The 
engine dashed through the buffer stop at the end of 
the line, and traveled along about six lengths of rail 
laid end to end without fish-plate fastenings. After 
leaving these rails the engine plowed along the em- 
bankment, and then came fortunately to a standstill, 
no great damage having been done. 

In a paper on "Fly-wheel Explosions" read before 
the American Association for the Advancement of 
Science, the author. Mr. C. H. Manning, gave some 
figures relating to wood-rimmed wheel for this pur- 
pose. He stated that for the same weight, pine wood 
has a much greater tensile strength than cast iron, and 
is, therefore, much safer for a fiy-wheel. An experi- 
ence of ten years with many such fly-wheels has satis- 
fied him that for engines running at a speed of 100 
revolutions per minute or less, a properly constructed 
wood-rimmed fly-wheel is much the safer. Some 
twenty wheels, ranging from 20 feet to 30 feet in dia- 
meter, and from 30 inches to 120 inches on the face, 
have been built, and in no case have they given any 
trouble. 

One of the greatest difficult'es to be contended with 
in the practical applications of liquid air is that of 
keeping it for a length of time. According to Mr. Carl 
Linde, small quantities may be preserved in well-ex- 
hausted and silvered double-walled glass vessels for a 
relatively long time. One liter of liquid air requires 
for its eva:poration in such a vessel about fourteen 
days. The ordinary sheet-iron vessels used industri- 
ally, holding about fifty liters, and covered with felt or 
wool, allow about two liters to evaporate hourly. Ex- 
periments are being made with a view of building 
large double-walled and silvered sheet-iron holders, and 
we may expect that holders will be constructed in 
which the evaporation will be not more than oiie per 
cent per hour. 

The New York Fire Department now has 12 en- 
gines with rubber-tired wheels, and one of the fire 
trucks has also been equipped with rubber-tires as an 
experiment ; the truck with its crew weighs about six 
tons. In 1897 the first engine was provided with rub- 
ber-tires. They were made of a uniform size on all 
four wheels, the rubber being about 3% inches across 
the base within the channel of the steel tire by which 
it was held. The tires are now made '6}4 inches on the 
front wheels and 4 inches on the rear wheels, which 
carry two-thirds of the weight of the apparatus. The 
additional cost of the engine equipped with rubber- 
tire wheels is $400 to $450. There is less wear and tear 
on the apparatus, and the engines are more perfectly 
under control. With them there is no difficulty in 
leaving the railroad tracks, as the driver knows that 
the rear wheels will not siide on the rails, but will 
follow the front wheels. There is less danger of col- 
lision. Many fire engines and hose wagons have been 
provided with rubber-tires in the boroughs of Brooklyn 
uud Queens. 
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Electrical Notes. 

It is proposed to establish communication between 
Zanzibar and Pemba by wireless telegraphy. 

Electricity is to be used to convey passengers to the 
top of the Washington Monument, Washington, D. C. 

An ostrich in the Cincinnati Zoological Gardens is 
undergoing treatment by electricity for paralysis. 
Under this treatment the bird has been able to swing 
first one leg and then the other. 

Two more vessels of the British Navy, the " Diadem" 
and the "Furious," have been equipped with Marconi's 
wireless telegraphic apparatus. The receiving coil is 
suspended to a gaff attached to the mainmast, above 
the semaphore, which is the highest point on board. 
The apparatus is fitted to work up to a distance of 
20 miles. 

Small spiders play havoc with the telegraph wires in 
the Argentine Republic. The long cobwebs settle on 
the wires, and as soon as dew or rain falls they are 
rendered to some extent a conductor, and the effect 
is practically to stop the operation of some of the 
lines. The Government has determined to connect 
Buenos Ayres and Rosario by an underground cable 
150 miles long to obviate this difficulty. 

It has been suggested that the electric heaters of 
trolley cars be connected to the controller on the plat- 
form, so that when the highest speed is required the 
heaters will be cut out. They require some little time 
to cool off, so that the heating effect will be sufficient. 
This will reduce the demand for current by the heaters 
when full speed is necessary. It requires quite a per- 
centage of the total output of the generating plant in 
the winter to heat the cars. 

Madras is the only city in India where electricity is 
used as the power for street service. The tramways 
of Bombay are run by horse power and the streets are 
lighted by gas. Electricity is used only in a limiied 
way. India would seem to afford an excellent op- 
portunity for trade in electrical machinery and appli- 
ances. An American company is trying to get the 
privilege of converting the Bombay tramways into 
an electrically operated system. 

The electric fan bids fair to supersede the punkah 
coolies of India. The regular price for four coolies to 
divide up the twenty-four hours is six cents each. 
With electrical fans the work can be done for one-third 
of the cost, and considerable inconvenience may be 
avoided. A writer in The Electrical World states that 
the day shifts of coolies do quite reliable work, but the 
night gang is not so satisfactory. Their duty is to pull 
the punkah over the bed, getting rid of mosquitoes 
and vermin, but the coolies attempt to get as much 
sleep as possible, and it is rather difficult to create 
activity among them. The electric fan, on the con- 
trary, would give a reliable all-night service. 

The electrical industry has been greatly developed in 
Germany within the past few years. In 1894 there 
were but 169 electric stations in the entire country, 
these including allkinds for the production and distri- 
bution of current for lighting and power ; not more 
than 42,000 kilowatts were developed, the power which 
was supplied to fixed motors reaching only 6,000 horse 
power. The current was never supplied from a station 
for traction purposes exclusively, and accumulators 
were hardly ever used in connection with lighting, 
power, or traction. In 1899 the number of stations of 
all kinds reached 578, or more than triple that of 1894 ; 
the total power is increased to 224,000 kilowatts. Of 
this the fixed motors take 69,000 kilowatts, showing 
the progress made in the distribution of power. For 
traction purposes, 53,000 kilowatts are supplied. The 
use of accumulators has become general, those used in 
power or lighting plants representing more than 13,000 
kilowatts, and this figure is greatly exceeded in trac- 
tion work. 

The principle of the dry battery has been success- 
fully applied to accumulators in Germany, and the new 
type presents many advantages over the old form, es- 
pecially for automobiles and train lighting, owing to 
the suppression of odors and splashing of the liquid. 
The plates of the battery are first connected, then put 
in place in the cell, and surrounded with a gelatinous 
mixture; they are then "formed" by the passage of 
current. A new method of connecting the plates is 
used, by which they are joined to a laminated ribbon 
of lead by a nut of hard lead ; this arrangement is 
cheap and is said to be durable. The gases given off 
by the plates infiltrate into the upper layer of the gela- 
tinous mass, where they are condensed and retained. 
The acid does not evaporate and need only be re- 
newed at long intervals ; the mass keeps the plate 
apart and prevents particles from falling off, and thus 
the plates are maintained in good condition, as has 
been shown by the tests made on the Berlin-Charlot- 
tenburg railway, which used them for heavy currents 
without being obliged to renew the plates. Two types 
of this accumulator are made at present, the first for 
the lighting of vehicles, ignition of petroleum motors, 
etc., and a heavier type such as has been used on the 
Berlin road. The latter has given satisfaction and 40 
new batteries are to be used on that line. 
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THE ASCENSION OF OOTTNT ZEPPELIN'S AIBSHIP. 

The second day of July will Ions; be remembered by 
aeronauts, for on that day occurred the first ascension 
of the great airship just completed by Count Zeppelin, 
the cavalry officer of Wurtemberg, who has so long 
been superintending the construction of his balloon in 
a huge floating house on Lake Constance, a site ad- 
mirably adapted for work of this kind, as it 
offers ample space and in case of accident the 
results are likely to be much less disas'trous 
that) on land. 

Tne frame of the balloon, which is 416 feet 
long and 38 feet in diameter, is composed of 
aluminium trellis work and holds seventeen 
balloons of comparatively small size, thus divid- 
ing the body of the airship into compartments, 
an arrangement the advantages of which are 
quite apparent. When fully inflated, the air- 
ship will contain 11,300 cubic meters (399,039 5 
cubic feet) of hydrogen gas, and will, conse- 
quently, have a lifting capacity of 10 tons. The 
propellers are actuated by two Daimler motors 
of 15 horse power each, one being placed in 
the car at the front of the ship and the other in 
the rear car. The occupants of these ears can 
couiujunicate with one another by telephone. 
By means of a weight arranged to slide on a 
rod under the airship, the latter can be made 
to move in a horizontal or an inclined plane, as 
desired. 

Count Zeppelin, like all originators of great 
schemes, has had many unexpected difficulties to con- 
tend with, not the least of which was, probably, a tem- 
pest which tore his great floating house from its moor- 
ings and did other damage, which was repaired only at 
great expense of time and labor as well as of money. 
Numerous other accidents interfered with the ascension 
of his balloon, but finally June 30 was oflicially given 
out as the date of the first trial. On that day thou- 
sands of people gathered on the shores of the lake, and 
the water was cover- 
ed by a fleet that in- 
cluded craft of all 
kinds from the fish- 
erman's primitive 
boat to the most mod- 
ern private steam 
yachts and launches, 
all filled with would- 
be spectators of the 
event. Tliey were 
doomed to disap- 
pointment, however, 
for the inflation of 
the airship was not 
completed and so, 
of course, no ascent 
could be made ; nor 
was all ready on the 
second day, but to- 
ward night of that 

day the raft on which the airship rested was towed out 
on the lake a short distance. Even on the third day it 
seemed doubtful for some time whether any ascension 
could be made, but finally, just before eight o'clock, the 
raft and the balloon were again towed out of the house, 
the last rope was cut at three minutes after eight, the 
sliding weight was quickly regulated, and the airship 
began to move, trying to rise in a graceful curve, which, 
however, was interrupted at a height of about 150 feet 
by what seemed to be a rather strong current of air, 



speed of 26 feet pur second. During this trial trip Count 
Zeppelin occupied the forward car with an amateur, 
Mr. von Bassus, of Munich, and an engineer, while in 
the rear car were the African explorer, Eugene Wolff, 
and a machinist. 

Although all the hopes and expectations of the pro- 
moters and friends of the enterprise were not realized 
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loon was made by Henry Giffard in 1855, and this was 
followed in 1872 by that of Dupuy de L6me and Paul 
H3.nlein, and in 1879 by that of Tissandier. All of 
these experiments were without important results, and 
the French captains, Renard and Krebs, were the first 
to bring an airship back to its starting point after a 
voyage of twenty minutes, having developed a speed 
of 19 feet per second. This record, which they 
obtained with the " La France," a balloon built 
by them, that made an ascension on August 9, 
1884, has been equaled by no one since. 

One thing it very certain, and that is that 
no airship of the Zeppelin type will ever carry 
many people, although it may be useful for 
military purposes and possibly for exploring 
expeditions that are not of too extended a 
character ; but, on the other hand, the enorm- 
ous expense incurred in the building of such an 
airship would be a serious obstacle in the way 
of its use. About |24,000 was invested in this 
undertaking, and it cost $2,380 to inflate the 
balloons for the ascension on July 2. 

Much of the above data has been obtained 
from articles that have been published in 
I'lllustration and Deber Land und Meer. 



VIEW OF FLOATING HOUSE WITH BALLOON. 



by the results obtained at the ascension of July 2, 
these results are interesting and important, and, as far 
as the ascent and descent are concerned, are entirely 
satisfactory; but it was evident that the amount of 
energy developed by the propellers was insufficient. 
Instead of the promised speed of 82 feet per second, a 
speed of only 26 feet per second was really obtained ; 
moreover, in its present shape, the airship can scarcely 
be called dirigible. It is very certain that some de- 





COUNT ZEPPELIN. 

but it is said that the line connected with the sliding 
weight became entangled with a line from one of the 
side propellers. After that it was carried along with 
the wind in the direction of Immenstaad, where it de- 
scended to the water at 8.20, having attained a height 
of something over 1,300 feet and covered a distance of 
three and a half miles, traveling with the wind, at a 
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eided changes will have to be made, and on the nature 
of these changes will depend its ultimate success ; for 
if they concern only the motors, such alterations will 
probably be quickly made, but it is evident that radi- 
cal changes must also be made in the steering ap- 
paratus. A steering device should be entirely removed 
from the domain of chance ; if ropes are required for 
its manipulation they should be so arranged that there 
would be absolutely no danger of their becoming en- 
tangled with other ropes, or of their breaking. A 
steering device that 
will not obey the 
hand of the helms- 
man promptly and 
under all circum- 
stances is worse than 
none. It should not 
be forgotten that 
changes in the ma- 
chinery may involve 
an increase in the 
weight of the bal- 
loon itself, thereby 
causing a change in 
the static conditions, 
which have been 
considered the 
strongest point of 
this airship. 

The Zeppelin air- 
ship belongs to the 
class of so-called 
aerostatic balloons 
or dirigible airships 
which hold a mid- 
dle ground between the purely dynamic flying ma- 
chines and the manually-operated devices, resembling 
in this respect what are known as " balloon flying ma- 
chines"; that is, those airships in which hydrogen is 
used only for keeping the apparatus suspended, while 
mechanical power is employed for driving and steering 
it. The first notable trial of such an aerostatic bal- 



A Great Aclilevement. 

The news that the steel viaduct across the 
Gokteik Crorge, in Burmah, will be completed 
well within the contract time, brings to the 
front another great achievement, illustrating 
American superiority in engineering works. The 
construction of this bridge was awarded the Penn- 
sylvania Steel Company, of Steelton, for the reason 
that this plant was able to promise the completed 
work in one-half the time asked by the closest 
English competitor in the bids. The difficulties to 
be surmounted were uncommonly trying. Thirty- 
five skilled American mechanics were sent to Burmah 
for the important operations, and their dwellings, 

clothing, medical 
stores, machinery 
and material had 
also to be forwarded 
by steam and rail 
half [around the 
world. Floods wash- 
ed away much of the 
railroad between the 
gorge and Rangoon, 
the base of supplies. 
But the bridge will 
be finished on time. 
The structure is to 
b e 2,300 feet in 
length, and the sup- 
ports, all of struc- 
tural iron, vary in 
height from 20 feet 
to »20 feet. The 
base of the highest 
towers covers 135 feet on earh side. The scene is 
150 miles from the nearest t,eaport, and all the 
material had to be transported, even to scaffolding, 
and the largest crane ever built, with an over- 
hang of 164 feet and a lifting power of 25 tons in 
handling girders. The bridge will open a direct rail- 
road line from Rangoon through to China. The com- 
pany which ordered the big bridge is partly under the 
control of the British Government. Well informed 
engineers have stated that this work of American 
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mechanical genius in India is one of the greatest feats 
of modern times, and of more importance, both as an 
engineering achievement and a victory for American 
ability, than the famed Atbara Bridge. — Bradstreets. 



Steam power is to be superseded by electricity in 
the Government dock yards at Kiel, Germany. 
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UNSEBOBOUND ELECTBIC BAILWAY, LONDON- 
METHODS OF CONSTBUCTION. 

In our issue of July 28, 1900, we described the scope 
and equipment of the new electric underground rail- 
way, London ; we now present a set of views showing 
the methods adopted in sinking the shafts and boring 
the tunnels. The railway consists of two circular tun- 
nels, side by side, one carrying the up and the other 
the down trains. Taken on the whole, the task of 
driving the tunnels did not present any abnormal en- 
gineering difficulties, inasmuch as for almost the entire 
distance they were bored through the 
London clay, which extends to a very 
great depth. This is one reason why 
it is so much easier and cheaper to 
conduct subterranean operations in 
London than in New York; for, where- 
as the foundations of the former city 
are almost entirely clay, the latter city 
is built for the most part upon hard 
rock. 

The contract for the construction 
and equipment of the whole system 
was given to the Electric Traction 
Company, of London, who sublet the 
work to various firms. The boring of 
the tunnels was undertaken by three 
firms, who each constructed a section. 
The first section, from the Bank ter- 
minus to the (reneral Post Office, was 
built by Mr. George Talbot ; the sec- 
ond section, from tiie General Post 
Office to the Marble Arch, by Messrs. 
Walter Scott & Co. ; and the third sec- 
tion, from the Marble Arch to the ter- 
minus at Shepherd's Bush, by Messrs. 
John Price & Co. Perhaps the most 
expensive and difficult section to con- 
struct was the first. The city terminus 
is situated right in the center of the 
junction of the six busiest streets in 



London. It is flanked on one side by the Mansion 
House ; on another by the Royal Exchange ; and on the 
third by the Bank of England. The booking ofiBce is 
situated below the level of the street. This spot is the 
most impassable and dangerous for pedestrian traffic in 
the whole metropolis, and the city authorities exacted 
as a quid pro quo, for their permission to excavate, that 
the company should provide a circle of subways touch- 
ing the ends of each street, so that foot passengers 
might effect a crossing from one thoroughfare to an- 
other without incurring any risk from the street vehicu- 
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Sinking a Caisson, Preparatory to Excavating the Tunnel. 



lar traffic. This in itself was no light task. The 
majority [of the London streets below the surface are 
thickly intersected with gas mains, sewers, pneumatic 
tubes, telephone wires, etc., and at this precise spot 
these barriers were extraordinarily intricate. With 
the exception of one large brick sewer, however, all 
the obstructions were successfully removed and di- 
verted into a huge circular subway immediately below 
that provided for pedestrians. This innovation is 
peculiarly advantageous, since in the event of repairs, 
or the laying of new pipes, there is no necessity to 
disturb the surface of the roadway, 
as everything can be efficiently con- 
ducted in this tunnel. Then, in addi- 
tion to these subways, five huge shafts 
and one wide stairway had to be sunk 
to give access [to the platforms of the 
railway 68 feet below ; while twenty 
feet lower still the City and South Lon- 
don Railway extends in a transverse 
direction. The whole of the street at 
this converging point is excavated 
below the roadway to a, depth of 16 
feet. Tlie actual roadway itself, which 
is only 18 Indies in thickness, entirely 
rests upon the tronghed steel roofing 
of the booking ofBee, though, of course, 
the necessary supports are more than 
adequate to resist the pressure that is 
at all likely to be brought to bear 
upon them. The whole of this exca- 
vation was performed without having 
to break the roadway in one single 
instance, and the traffic was only par- 
tially interrupted during the time the 
actual steel roof was being put in. 

The five shafts for the electric ele- 
vators at the Bank terminus contain 
some of the widest elevators on the 
whole system, being each 30 feet in 
width. The process of constructing 





Shepherd's Bush Station Tunnel, 21 Feet Diameter, Showing the Two 11-Foot 

Tunnels for the Tracks. 



Interior of the Compressed Air Chamber. 





Electric Excavator, Showing the Buckets Working on the Face of the Olay 

Within the Shield. 



Electric Excavator; the Controlling Gear and Driver's Platform. 
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these shafts was as follows : The friable soil was 
primarily removed, and the first ring of plates sunk 
and bolted in position. The clay inside the shaft 
was then excavated and the ring; of plates under- 
pinned until a sufficient depth had been attained to 
permit of a second ring of plates being bolted to 
those of the first. The digging was then continued, 
and the same processes of underpinning and bolting 
ti^gether of plates repeated until the shaft had been 
sunk to the desired depth. In reality, therefore, the 
iron shell of the shaft was constructed in a downward 
direction, ring by ring, from the top. By this means 
elaborated shoring up of the earth was rendered un- 
necessary, since the shaft was completed as work pro- 
gressed. 

When the bottom of the shaft was gained prepara- 
tions were made to construct the tunnel itself. A 
sufficient quantity of earth was removed to admit the 
Greathead shield being placed in position. Two shields 
were employed in the work. The smaller one, which 
measured 11 feet 6 inches in diameter, was employed 
for the boring of the permanent way tunnels, and the 
other, which was 31 feet 2 inches in diameter, served 
to excavate the earth for the stations. 

The process of boring was, briefly, as follows : The 
shield was forced slowly forward under the powerful 
application of hydraulic rams. The clay in the inte- 
rior of the shield was then removed by laborers, and 
conveyed to the foot of the upward shaft in trucks 
hauled by horses or electric motors. When the clay 
had been removed, a ring of tunnel-plates was 
erected in the rear end of the shield and securely 
bolted up. The rains were once more brought into 
action and the same process repeated. The hy- 
draulic rams, twenty-two of which were employed 
to drive the big shields into the earth, con- 
sisted of cylinder and case and crosshead. One end of 
the rain rested against the front flange of the last in- 
serted ring of plates, while the head rested upon a 
similar flange on the rear end of the shield. When 
the power was applied, the shield was gradually pushed 
forward to the full extent of the stroke of the ram, 
which was equal to the width of tiie tunnel plates. The 
rams were so adjusted that they could be either em- 
ployed in unison or individually, so that pressure could 
be directed upon any desired portion of the shield. In 
the case of the small shields compressed air engines were 
utilized for pumping the pressure water for the rams. 
With an exerted pressure of 50 pounds per square inch 
of compressed air a pressure of 3,240 tons was imparted 
by the water to the rams. In the case of the larger 
shields electric motors supjilanted the compressed air 
engines. "The tunnel plates being fixed inside the 
shield, when the latter was forced forward, a, small 
annular space was left between the outside of the tun- 
nel plates and the earth. This was filled up with 
grouting forced through holes purposely bored through . 
the tunnel plates by means of compressed air. The 
rate of progress in the actual tunneling varied from 
40 inches to 80 inches per working day of 10 hours ; but 
on the average 1,000 tons of clay were excavated in 
that time. The removed clay was hauled to the 
surface, dumped into barges and carried down the 
river to Barking, where it was deposited in connection 
with some reolainutiou scheme. 

At one.or two points throughout the route the engi- 
neers were confronted with slight difficulties. Some of 
the streets under wliieh they passed were so narrow 
that they would not admit of the tunnels stretching 
side by side without encroaching upon private prop- 
erty. Tills had to be avoided, so the tunnels and 
stations were constructed one above the other. Then 
again, at Holborn, w^iere the line crosses the old Fleet 
River, and where the configuration of the ground 
brings the railway nearer the surface, and there was the 
additional weight of the viaduct and surrounding lofty 
buildings to carefully consider, compressed air was em- 
ployed as a safeguard against any possibility of the 
earth collapsing ; in this case work was continued in a 
chamber wherein the atmospheric pressure was in- 
creased to resist the pressure upon the shield. The 
increased atmospheric pressure was not very excessive, 
being only 35 pounds to the square inch against 15 
pounds per square inch normal, but the total pressure 
in the interior of the lock upon the entire working 
face was about 150 tons. 

Messrs. Walter Scott & Co. in their section experi- 
mented with an electric excavator, constructed after 
their own designs for the removal of the clay. This was 
the first occasion upon which such a contrivance, driven 
by electricity, had been employed for this purpose. So 
far no mechanical device has been placed upon the 
market that will successfully excavate the earth in 
limited confines, such as these small tunnels, and de- 
liver it directly into the ballast wagons. This machine 
in design was not unlike a dredger — indeed, its principle 
was exactly the same. It consists of a carriage slung on 
wheels, traveling on rails set to a gage of 6 feet 3 
inches. The superstructure of the excavator was 
raised to a sufficient heiglit to permit the ballast 
wagons to run underneath it. The excavating was ac- 
complished by means of dredging buckets passing over 
a long horizontal ladder, and scraping . the face of the 



earth in their passage. There were 87 buckets in all 
traveling over a ladder 37 feet in length. The buckets 
were not buckets correctly speaking, since they consist- 
ed of only a bottom and a back. Into the back were se- 
curely fixed a number of wrought iron chisel- pointed 
teeth, for biting the earth, which after its removal was 
carried along in the bucket and emptied into the 
trucks underneath. The buckets, in the first instance, 
were made of cast-iron ; but as one or two of them were 
broken through coming into contact with hard sub- 
stances in the face of the earth, they were replaced by 
others made of gun metal. 

The electric motor for generating the necessary 
power for working the digger was placed upon the 
platform of the carriage. To operate, the machine was 
driven up to the face of the earth and set in motion. 
The chain of buckets revolved rapidly, and as they 
passed over the nose of the ladder, pointed toward the 
earth, they removed a small quota of ballast with their 
sharp teeth. By means of levers it could be slewed 
round in any direction so as to excavate to the whole 
of the desired surface of the earth within the shield, 
with the exception of the extreme top and sides which 
it could not reach. When a sufficient quantity of earth 
had been removed, the machine was run back for 
about 13 feet, and the shield driven forward by the 
hydraulic rams. The cutting edge of the latter, as 
it was forced forward, brought down that clay which 
was not removed by the buckets of the excavator. To 
guard against any damage being infiicted upon the ma- 
cliine by contact with any impediments in the earth 
upon which it was in operation a fuse was placed in 
the lead of the motor. A reversing switch was pro- 
vided in order that the motion of the bucket ladder 
might be reversed if necessary or withdrawn. The 
driver controlled the machine from a small platform 
placed upon the carriage. Tue utilization of this ex- 
cavator was purely an experiment, and although it 
worked satisfactorily its services were not continued. 
It was economical so far as regards manual labor, since 
with six men in attendance it could do the work of 
fourteen laborers. 
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selenides, agglomerated in masses presenting violet or 
bluish tints. According as the temperature is more or 
less elevated, compounds are obtained corresponding 
to the formulae Pea Se4 or Fe, Sea. Some of the sam- 
ples have a crystalline structure and appear to belong 
to the cubic system, but the forms are indistinct. The 
biselenide of iron, containing the greatest proportion 
of selenium, is prepared by reacting upon anhydrous 
perchloride of iron, heated below redness, with hydro- 
gen selenide drawn through by a current of nitrogen. 
The perchloride, volatilized in part, collects in scales 
upon the cooler parts of the tube in which the opera- 
tion is made; they are slowly transformed to selenide 
of iron, while still preserving the same pearly appear- 
ance. A corresponding phenomenon has been previ- 
ously observed by M. Moissan in the preparation of 
sulphide of chromium. Analysis shows that this 
selenide corresponds to the formula Fe Sea, making it 
a biselenide of iron. When heated in a current of oxy- 
gen it is transformed to red oxide of iron with disen- 
gagement of Se O2. As to the general properties of the 
selenides of iron, they are attacked by concentrated or 
gaseous hydrochloric acid in greater or less degree, ac- 
cording to the proportion of iron ; the Fe Se^ contain- 
ing the largest proportion of selenium is not attacked. 
Nitric acid transforms the selenides to selenites. 
Chlorine displaces the selenium without difficulty. 
When heated in a current of oxygen, they leave a resi- 
due of red oxide of iron, with sublimation of selenious 
anhydride. Hydrogen, at high temperatures, reduces 
them to ferrous selenide. 



Particulars of the Six 22-knot Armored Cruiser for 
Our Navy. 

The Secretary of the Navy has asked for bids for the 
construction of six armored cruisers authorized by the 
acts of March 3, 1899, and June 7 , 1900, the cost of 
which will aggregate $34,750,000. The three vessels 
authorized by the first act. are to be sheathed, and the 
other three unsheathed. The unsheathed vessels are 
to be of not less than 13,400 tons and the sheathed ves- 
sels of 13,800 tons displacement. No bids will be con- 
sidered that do not conform to the above figures, and 
tliey must guarantee a speed of not less than 23 knots 
and a bunker capacity of not less than 2,000 tons. 
The maximum time allowed for completion is thirty- 
six months for each vessel, and there will be penalty of 
$300 per day for the first month, and $600 per day for 
each subsequent day, after the time for dehvery has 
passed. No vessel will be accepted that falls below 30 
knots in speed and there will be a reduced compensa- 
tion of $50,000 for each quarter knot down to 31^ 
knots, and of $100,00) for each quarter knotbelow 31)^ 
knots. The main battery will consist of four 8-inch 
breech-loading rifies, and fourteen 5 inch rapid-fire 
rifles. The secondary battery will consist of eighteen 
3-inch rapid-fire guns, four 1 pounders, four 1-pound 
or single-shot guns, and ten smaller rapid-fire and ma- 
chine guns. The limit of cost for tlie first three ships 
is $4,000,000 and for the three ships authorized in this 
year's Naval bill is $4,2o0,t)00. 



Selenides of Iron. 

M. Fonzes-Diacon has recently presented to the 
Acadfimie des Sciences an account of his experiments 
in the formation of the selenides of iron. As regards 
the previous experiments in this direction. Little has 
obtained a selenide of iron corresponding to the 
formulas Fea Sea by the action of selenium vapor 
upon iron heated to redness ; the product thus ob- 
tained, melted under a layer of borax with an excess of 
selenium, gives the selenide. of iron. M. Fabre has ob- 
tained a ferrous selenide of crystalline structure by 
heating, with iron filings, the product obtained by the 
action of selenium vapor upon pure iron wire. The 
experimenter has succeeded in forming the different 
selenides of iron, corresponding to the sulphides ; these 
have the formulse Fe Sea, Fea Sea, Fea Se4, Fei See, and 
Fe Se. 

The ferrous selenide is produced by the reaction of 
selenium vapor or hydrogen selenide upon iron at a 
red heat ; the product has no appearance of crystalliza- 
tion. The ferric selenide is obtained by the action of 
hydrogen selenide upon ferric oxide, Fea Os. at a low 
red heat, the oxide being transformed into ferric 
selenide, Fea Sea. The sesquiselenide thus formed has 
the appearance of a gray crystalline powder with 
bluish refiexions ; a microscopic examination fails to 
show any clearly defined forms. In another experi- 
ment, anhydrous perchloride of iron, or peroxide of 
iron, heated in a porcelain tube at white heat, are 
transformed, in a current of hydrogen selenide, to gray 



The Neiv ITork Zoological Park. 

It is less than two years since the Zoological Society 
assumed control of this park and began their first 
building. Simultaneously with the erection of dens, 
aviaries and other animal buildings, and the installa- 
tion of the animals by the society, the city has been 
constructing miles of walks, roads, and sewers, has 
been trimming trees, deepening ponds, etc. Although 
only one-third of the proposed work is completed, the 
present condition refiects great credit upon the officers 
of the society and the generous founders and patrons 
whose gifts have made .possible what has been accom- 
plished. 

Besides the 237 acres of partly-wooded, somewhat 
rocky upland and lowland, there are Bronx Lake of 25 
acres. Lake Agassiz of 5^4 acres, and the Aquatic Mam- 
mals Poud, Cope Lake and Beaver Pond ; the last three 
include together, 3^ acres. 

The Park is strewn with glacial bowlders of granite 
or trap rock : of these the largest is what is known as 
the Rocking Stone. This the visitor should not miss.- 
It is a mass of quartzite granite, 7J^ feet high, weighs 
about 30 tons and is so nicely poised on an angle that 
a pressure of 50 pounds will cause the apex to swing 
north and south about 2 inches. The stone is easily 
found, as it lies on a high point overlooking the Buf- 
falo Range, not far from the West Farms entrance. 

The animals are provided with ranges or houses of 
ample proportions. The buffalo and deer of various 
kinds have quite extensive grazing ground. 

The Rei)tile House and the^ Bears' Dens about 
equally divide the children's attention at present, 
though the sea lions are a close second to either of 
these attractions. A great deal of interesting informa; 
tion about snakes of many kinds can be gained in the 
Reptile House, where each species has its own home 
with appropriate surroundings. Close by them he will 
see an anaconda climbing in a tree, and the graceful 
axolotl from Mexico swimming in its tank. If lie stays 
long enough he will be able to watch tlie metamor- 
phosis of the tadpole to the frog. If he is there at the 
right time he will see the alligators fed witli whole fish, 
each one of the seven taking his turn like so many 
children, and some of them getting an affectionate pat 
from the keeper as they snap their huge jaws together. 

The Prairie-dogs' Village is a comfortable looking 
place, where fifty marmots burrow and howl as they 
please, happy as they could have been in their native 
Montana home. 

The Beaver Pond will, in time, be one of the chief 
points of interest, for all the materials for dam build- 
ing are here, and they are to be so left that the cun- 
ning craftsmen can work under the only conditions 
they will accept — slight observation. 

All these creatures and hundreds of others already 
installed, or soon to be, are on view every day in the 
week. 



A CAP NUT lock for propellers has been invented by 
Capt. Lewis Davis, of Liverpool, and is intended to 
prevent the loss of blades at sea, says The Engineer. 
The center of the cap nut and the center of the fixed 
stud or bolt are bored, and a left-handed flat-head bolf 
is inserted. Through the head of this bolt and on the 
cap-nut are a number of holes, so arranged that lock- 
ing pins can be inserted. A flat cap piece is also 
.screwed into a recess made on the head of the bolt, 
and again through the center of this is screwed a small- 
headed screw. The worming of each bolt or nut is 
contrary to that preceding, so as to check any loosen- 
ing tendency. A rubber washer is placed under the 
flat cap to prevent the entry of water. 
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THE FETSIFIED FOBEST OT ABIZONA. 

BY D. ALLEN. WILLETf. 

In the northwestern part of Apache County, Ari- 
zona, is located the most remarkable petiified forest 
yet discovered on the American continent, and what 
geolofcists believe to be the most wonderful specimens 
of silicified trees in the world. The forest is about 
8 miles square and was originally composed princi- 
pally of firs. It is located upon a plateau which is 
5,500 feet above tide water, although the theory of 
geologists is that the woodland in its natural state 
originally existed at a much higher altitude. It is in 
tlie center of one of the most desolate parts of the 
West, surrounded for many miles by a country which 
yields principally sage brush and soapweed. The 
nearest stream, which is about 20 miles distant from 
the forest, is lined with a stunted growth of cotton- 
wood trees and is called the Dirty River from the 
quality of the liquid, which can hardly be called water, 
flowing through it. The cottonwood trees and a small 
clearing at the nearest railroad station include the only 
living vegetation in the vicinity of the forest, with the ex- 
ception of a few small cedar trees and bushes near what 
is termed the " Natural Bridge." 

The plateau on which the forest 
exists is divided into many small 
gorges and gulches, and the strata 
of which it is composed consists 
principally of beds of clay, sand- 
stone and sandstone shale. Under 
a portion of the strata water can 
be found at a depth of but a few 
feet, and it is believed that below 
it are several subterranean water 
courses. The trees in various forms 
are scattered throughout the region, 
the majority consisting of frag- 
ments of trunks, although quite a 
number are in a vertical position. 
The great majority are completely 
petrified, as far as the wood is con- 
cerned, and have an outer coating 
of what seems to have once been 
sand and gravel. This coating, it is 
believed, was formed by the action 
of the elements and by the move- 
ment of the trees at different periods 
in the world's history. Geologists 
have divided the forest into what 
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are generally found near the center of the tree. There 
is every evidence that a century or more ago the Indi- 
ans in this part of the United States, and possibly pre- 
historic inhabitants, visited the forest to obtain mate- 
rial for hatchets, arrow heads and knives, as the same 
material has been found in such implements among 
the cliff dwellers of Arizona and the Southwest. 

The beauty of the silicified wood and its hardness 
has attracted attention to the petrified forest by manu- 
facturers, who have used it as a substitute for onyx and 
other material for the manufacture of table tops, 
clock cases, tiling for floors, and even curious jewelry. 
At the Chicago Exposition an assortment of articles 
manufactured in material obtained in the Arizona 
forest was shown, which attracted much attention. 
Another collection is now on exhibition in Paris. The 
material also forms an excellent substitute for emery 
for milling purposes, and several years ago a company 
was organized which located a mill for reducing it 
to a powder on the edge of the forest. Owing to 
competition from Canadian manufacturers, this plant 
was never placed in operation, and consequently a 
large portion of the forest was saved from destruction. 
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Probably the most remarkable feature of the forest 
is the Natural Bridge already referred to. This forms 
a thoroughfare across one of the guUeys or canyons 
upon which a man can safely travel and which has 
been crossed by a sure-footed mule. The bridge con- 
sists merely of a huge tree trunk, which, it is believed, 
has never moved from the original section in which it 
fell. The center of the trunk shows that it is com- 
pletely silicified. The exterior is coated with a sort of 
cement made of sand-rock, in which geologists believe 
it was originally imbedded. At the middle it measures 
10 feet in circumference, and at the base 4 feet in dia- 
meter. No branches, however, of any kind can be 
found upon it, nor are there any indications that 
branches have ever grown from the trunk. The sup- 
position is that the guUey has been formed by the 
action of the elements washing away the formation 
from beneath the trunk as it lay where it originally 
fell and that its first bed was upon solid ground. 

Several theories of the petrifaelion of these trees 
have been advanced. One is that ages ago a Volcanic 
shower buried a number of forests in the Southwest 
and that the action of water in later periods produced 
the necessary chemical action to 
change the woody matter into the 
present material. In the case of the 
Arizona forest, however, there is 
little evideneeof volcanieaction, ex- 
cept in one or two portions. Many 
of the trees are found in the sand- 
stone formation, and this has caused 
much discussion among geologists. 
It is admitted that the trunks and 
other fragments must have become 
petrified in the locality where they 
were found, as their weight would 
render it impossible for them to 
have become moved to the place 
by floods or by any convulsion of 
nature, owing to their size and 
the form in which they have been 
discovered. 

At the last session of Congress 
the question of preserving the pet- 
rified forest in its present condition 
was brought up by a memorial from 
the Arizona Legislature that it be 
made into a national park like the 
Yellowstone. The Government has 
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An Agatized Log Bridge. 



are termed three centers of accumulation, on the 
theory that much of the wood has been carried from 
one point to another by natural phenomena. In 
each of these centers of accumulation can be found 
logs and blocks from a few inches in diameter to S feet, 
while trunks in length range up to 50 feet, although the 
tree forming the Natural Bridge has been measured a 
distance of 111 feet to a point where it meets the sand- 
stone formation. Its length in the formation has not, 
as yet, been estimated. 

Throughout the forests are scattered mesas upon 
which are many of the larger fragments. They are of 
brilliant tints in red, yellow, blue, and combinations of 
these colors, and sections cut through the center show 
that the interior of the logs have completely changed 
into the forms of agate, jasper and chalcedony. Judg- 
ing from portions of the larger pieces which have been 
found, some of the original trees must have been from 
150 to 200 feet in length. Owing to the fact that quartz 
crystals are abundant in the forest, many of the be.«t 
specimens have been cut, also blown up with explo- 
sives by persons who wish to get solid crystals, which 



The position of the various trees in the forest makes 
it exceedingly picturesque, but since 1853, when it was 
first discovered, but comparatively few tourists have 
explored it, owing to the diffieulty in crossing the 
gorges and in climbing the mesas and other forms. 
Some of the trees have been found projecting from de- 
posits of what were evidently at one time volcanic lava 
and ashes, as high as 25 feet above the volcanic founda- 
tion. Others are on the edges of the gulleys lying like 
gigantic cannon, as if protecting the locality from the 
intruder. In some portions of the forest trunks are 
piled as neatly as if they had been arranged for the 
sawmill, ten to fifteen being counted in one lot. As 
will be noted by the accompanying illustrations, a 
large number of them are in lengths of but a few feet 
and at a distance looked like great cart Wheels. As 
their centers are beautifully tinted with the colors re- 
ferred to, the scene in the sunlight is so brilliantly 
dazzling that the visitor could imagine himself in a 
sort of earthly paradise were it not for the desolate 
surroundings formed by the clay, sandstone, and vol- 
canic formations. 



had examinations made of the tract, and it is probable 
that some action will be taken at the next session. 



A Prize for Insulating Gloves. 

A competition for insulating gloves to protect elec- 
tricians is being held by the Association des Industriels 
de France Coutre les Accidents du Travail, 3 Rue de 
Lutfece, Paris. A prize of 1,000 francs will be given for 
the best glove. Two pairs must be sent before Decem- 
ber 1, 1900. The gloves must afford sufficient protec- 
tion to the hand and forearm and must not only resist 
the current, but also any accidental perforation. Free 
play must be allowed to the fingers and the gloves 
must be easy to put on. 



Great Britain's contribution to the immense pho- 
tograph of the heavens, which is being prepared by all 
the leading observatories throughout the world, is 
making rapid progress at Greenwich Observatory, ac- 
cording to the report of the Astronomer Royal. The 
catalogue of star places resulting from this observation 
is also being printed. 
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BECEITT EXFEBIHENTS WITH THE BADIATIONS 
OF POLONITTU AND BADIUU. 

The discovery of M. Becquerel, that the radiation 
given off by certain bodies called radio-active could be 
deflected by the action of a magnetic field, has brought 
out a number of new observations in connection with 
these phenomena. The radiations given off by sub- 
stances containing the newly discovered elements, 
radium and polonium, although having the same effect 
upon a photographic plate or fluorescent screen, are 
shown to be of a different character. 

Thus M. Becquerel, in his previous experiments, 
found that while the radiations of radium could be 
deflected by a magnetic field, those of polonium are not 
so deflected. M. and Mme. Curie, to whom is due the 
discovery of these two new elements, have brought be- 
fore the AcadSmie des Sciences a series of experiments 
which show the difference between the forms of radia- 
tion given off by the two elements. In the first series 
of experiments made by M. Curie with the element 
radium, advantage was taken of the fact that, when 
made to pass between the two plates of a condenser, 
these rays cause a certain current to pass from one to 
the other, and by measuring this current the intensity 
of the radiation may be estimated. The experiment 
was made in the following manner. 

At A, Fig. 1, is placed the body containing radium, 
whose radiations pass between the condenser plates,PP'; 
it is surrounded on three sides by the masses of lead, 
BB. A magnetic field, represented by the area, EB, 
may be caused to pass in a direction perpendicular to 
the plane of the diagram. The condenser plate, P, is 
charged to 500 volts, and the plate, P', is connected to 
an electrometer and to a sensitive current-measuring in- 
strument. The region traversed by the rays is sur- 
rounded by the masses of lead and by the extremities 
of the pole pieces. When the distance to the condenser, 
AD, is over 7 centimeters, it is found that upon excit- 
ing the magnet none of the rays strike the condenser, 
these being deflected and absorbed by the masses of lead. 
If AD is less than OJ^ centimeters, it is found that only 
a part of the rays are deflected by the field. The pro- 
portion of non-deflected rays is found to be greater as 
AD is smaller, and for very small distances the propor- 
tion is only a small fraction of the total. The table 
shows the quantitative results obtained. The upper 
line gives the distances, AD, and the lower, the percent- 
age of non-deflected rays, supposing 100 to be the cur- 
rent which passes in the condenser when the fleld is 
not excited. 

Dietance, AD, centimeters. 7-1 69 6-5 6-0 S'l 3'4 
Percentage of non-deflected 
rays 11 38 56 74 

It thus appears that the radium gives off two kinds 
of radiation, one of which may be deflected by tha 
field, while the other is unaffected. It is found that 
the rays present other differences in character; thus, 
the deflected rays possess a greater penetrating power 
than the others. When a screen of aluminium or black 
paper is placed before A, the deviable rays only are 
allowed to pass, and thus by exciting the field the 
whole of the radiation may be suppressed. A sheet of 
aluminium of ^Jj millimeter is sufficient to cut off all 
the uon-deviable rays from the condenser when it is at 
a sufficient distance ; when it is brought within 5 cen- 
timeters, two sheets are necessary. A number of ex- 
periments were made with different substances con- 
taining radium, with analogous results. A remarkable 
phenomenon is observed in all these cases, namely, 
that the non-deviable rays do not pass in air beyond a 
certain distance from the source, this being about 67 
millimeters. It was also observed that the proportion 
of the deviable and penetrating rays was only a small 
percentage of the whole. 

The compounds of polonium experimented upon give 
only the non-deviable rays, as M. Becquerel has already 
found. When the distance, AD, is varied, no action 
upon the condenser is observed until it is brought to 
within a certain distance (40 millimeters for the sam- 
ple in question) ; tlie radiation then suddenly reveals 
its presence by a marked action upon the condenser, 
and this increases regularly as it is approached, the 
magnetic field having no effect. It seems that the 
rays of polonium are thus limited in space and sur- 
round the active matter in a kind of layer. In this re- 
spect there is a marked resemblance to the non- 
deflected rays of radium, both possessing little pene- 
trating power and being limited in their action by the 
distance. 

A series of experiments has been carried out by Mme. 
Curie to show the differences in the two forms of ra- 
diation given off by radium. The non-deviable rays 
have much less penetrating power than the others, 
and a .'tudy of their comparative penetration shows 
that their nature is entirely different, thus conflrming 
the results obtained with the magnetic fleld. In the 
previous experiments made with the rays of radium, 
tlieir action was found to resemble that of the X-rays. 
They have greater penetrating power according as 
they have traversed a greater thickness of matter, and 
this has been attributed to the presence of rays whose 
penetrating power was unequal. It is found that 
while for the deviable rays the co-eflBcient of absorp- 



tion decreases or is perhaps constant as the thickness 
of matter is increased, on the contrary the non-devia- 
ble rays are more easily absorbed according to this 
thickness. This singular law of absorption is con- 
trary to those which are known for all other forms of 
radiation ; it gives the idea of a projectile which loses 
a part of its vis viva in traversing an obstacle. The 
experiments were carried out as follows : PP are a 
pair of condenser plates arranged and connected as 
before. They are surrounded by the metallic box, 
B B, connected to earth. The active matter. A, is 
placed in a metallic box, C, back of the plate ; the 
rays may then act upon the condenser through the 
metallic screen, T, the distance, A T, being variable. 
By putting different screens upon the polonium com- 
pound aX A, the absorption is noted. The results ob- 
tained are as follows : For certain values of A T, above 
4 centimeters, no current passes ; thus, the rays do not 
penetrate into the condenser. As this distance is di- 
minished, the appearance of the rays in the condenser 
is somewhat sudden, so that for a small variation in 
distance one passes from a small to a large current. 
This action then increases regularly as A approaches 
T. When A is covered by a sheet of aluminium ^Jiy 
millimeter thick, a greater absorption is produced as 
^ r is greater. If a second sheet is placed upon the 
flrst, each absorbs a certain fraction of the rays, and 
this absorption is greater for the second sheet than 
for the fli-st.* 

Distance ^ T 35 25 19 1-45 5 centimeter. 

Percentage of rays transmitted 

by one sheet 5 10 25 per cent. 

Percentage of rays transmitted 

by two sheets 0*7 per cent. 

It is seen that the radiation is diminished in greater 
proportion in the farther than in the nearer regions. 

The experiment was then made with the non-deviable 
rays of radium, the others being suppressed by a mag- 
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netic fleld. The rays which travel farthest in air 
are the most absorbed by the aluminium, as will be 
seen in the table. 

Distance 4 T 6"0 5 1 3'4 centimeter. 

Percentage of rays transmitted by tlie 

screen 3 7 S4 per cent. 

There is thus a striking analogy between these cor- 
responding radiations of radium and polonium. In 
view of the special properties of the non-deviable rays 
the question arises as to whether they are rays of 
rectilinear propagation. M. Becquerel has made an 
experiment which shows the affirmative. The com- 
pound of polonium is placed in a narrow linear cavity 
made in a piece of card beard, thus giving a linear 
source of radiation. In front of this was placed a cop- 
per wire, 1}^ millimeters in diameter, at 5 millimeters dis- 
tance, and a photographic plate at 9 millimeters from 
the wire. . After ten minutes' exposure the geometrical 
shadow of the wire was produced, of the expected di- 
mensions, with a very narrow penumbra correspond- 
ing to the width of the source. The same effect was 
observed when a doublesheetof aluminium was placed 
before the wire, which allowed the rays to traverse it. 
It is thus shown that the new form of radiation is 
propagated in straight lines, and is not diffused in 
passing through the screen. 



An Ancient Stone City Discovered In New ITIexIco. 

In excavating a number of large stone ruins in New 
Mexico, between Bland and Espanola, some remarkable 
discoveries were recently made by Messrs. George 8. 
Cote, F. C. Cote, R. W. Bullock "and G. S. Madden. 
The building discovered measured 560 by 400 feet. It 
was two or three stories high originally, but the walls 
are only froiu 6 to 10 feet high at the present time. 
It is probable that the upper story was opened to the 
sky, and upon this the dwellers spent both night and 
day. A remarkable flnd was made in a room which 
measured 9 by 13 feet. An old furnace for smelting 

* A series of quantitative measurements are shown in the table. The dis- 
tance, P P, equals 3 centimeters. 



iron was found, near which was a- large iron bar deeply 
incrusted with rust ; also pieces of copper ore, gold or- 
naments, and a piece of turquoise. Twenty-flve beauti- 
ful pieces of pottery were also found in the room. They 
were decorated. One of the designs represented the 
picture of a building with a smokestack and smoke 
curling out of it. Around the flreplace in the room 
which was excavated stood a dozen large pots, each 
with bones in it, showing that when the inhabitants 
abandoned the room they were preparing a meal. 
Baskets, iron knives, stone battle axes, musical in- 
struments and other objects were also found. There 
are also estimated to be from 1,300 to 1,500 rooms in 
the building, only one of which has been excavated. 
There are said to be hundreds of similar ruins in the 
twenty-five miles from Bland to Espanola. This would 
seem to indicate that at some time more people lived 
in New Mexico than reside there to-day. Rev. Mr. 
Madden's theory, says The New York Times, is that 
about five or six hundred years ago the dwellers in 
that region were driven out either by an earthquake 
or by an invasion of a stronger race. The relics were 
sent to the Northwestern University at Evanston, 111. 



Photograpliic Paper. 

M. Van Loo, a Belgian photographer, gives a method 
of preparing a photographic paper somewhat resem- 
bling platinotype, but much less expensive. The paper 
is coated with the following solution : 

Water 1,000 parts. 

Ferric oxalate 15 *' 

Oxalic acid 3 " 

Nitrate silver 3 " 

The above proportions should be adhered to as nearly 
as possible to secure good results. The printing is car- 
ried out in the same manner as with platinum paper; 
that is, until the image is well distinguished. After 
printing, the paper is placed in a developing bath 
made up as follows : 

Water 1,000 parts. 

Borax DO " 

Tartratesoda 60 " 

Dissolve, and add several drops of a 5 per cent solu- 
tion of potassium bichromate ; a greater proportion of 
bichromate gives an image hard and full of contrast; by 
using less, the image becomes gray and feeble. A cer- 
tain latitude is thus given, which is of advantage for 
negatives of different intensities. After the develop- 
ment, which lasts five or six minutes, the prints are 
washed for a few moments in running water and the 
toning is carried out with the following bath : 

Water 1,000 parts. 

Potassium chloroplatinite 1 " 

Common salt 10 ** 

Citricacid 10 " 

The prints are left in the bath until the desired in- 
tensity is obtained, and are then fixed in a 3 per cent 
solution of ammonia ; the fixing lasts about 10 min- 
utes. They are then washed thoroughly, as usual. 



The Building Edition for August. 

The Scientific American Building Edition for 
August is a beautiful issue of this notable periodical. 
It has the usual colored cover anil the first page is oc- 
cupied by a view of the Pavilion of Belgium at the Paris 
Exposition. " Belcourt," the residence of O. H. P. 
Belmont, at Newport, is the subject of three pages of 
engravings. "Some Picturesque Bits of Unknown 
Italy " illustrates three attractive features of that 
country. There are a number of cottages and resi- 
dences of various prices scattered through the number. 
"Prismatic Lighting for the Illumination of Dark In- 
teriors" is by Dr. William H. Green, and is accom- 
panied by several illustrations. 



The Current Supplement. 

The current Supplement No. 1384 has many articles 
of unusual interest, the chief of which is " Sanitary 
Equipment and Power Plant for Modern Lodging 
Houses." This is a specially prepared article for the 
Scientific American Supplement, and gives an 
elaborate description of all the interesting engineering 
and sanitary features of Mills Hotels Nos. 1 and No. 3, 
the best planned and equipped workmen's hotels in the 
world. "Iron and Steel Rails in America" is by Robert 
H. Hunt. " Egyptian Temples" is by Alexander Payne. 
" Legislation for the Protection of Birds Other than 
Game Birds " is a profusely illustrated article. " The 
Development of Agricultural Libraries" is also of much 
interest. 

Contents. 

(Illustrated articlee are marked with an asterisk.) 
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BECENTLT PATENTED INVENTIONS. 
Agricultural Implements. 

CULTIVATOR.— Thomas Oldhan, Leipeic, Indiana. 
In this invention devices are combined for plowing, har- 
rowina:, dragging and rolling the soil, the devices being so 
constructed that by certain rearranging and adjusting of 
thepartsthe implement maybe adaptedfor all the various 
phases of cultivating. The implement is supported at 
the front by a small wheel, and at the rear by a land 
roller, and is guided by moving the roller to the right or 
left. A novel arrangement of cultivator frame, drag and 
adjusting device, is provided, whereby to raise and lower 
the cultivator frame and drag. 

The same inventor has patented a double cultivator 
embodying the same principles as that referred to above. 
In the double cultivator for cultivating two or more rows 
of plants, the two land rollers are moujited in a manner 
to be simultaneously turned to the right or left and 
means are provided for simultaneously raising or lower- 
ing the several cultivatorframes, drags and their appur- 
tenances. 

DEVICES FOR GATHERING PRUNES.— Oliver S. 
Hoover, of Stanford University, and Morris T. 
Hoover, Mount View, California. These inventors 
have produced an apparatus, constructed on radically 
new lines, for gathering from the ground the prunes 
which have fallen from the tree. A series of gathering 
tubes are provided, which are pneumatically controlled in 
their movements, and a suction is produced to gather np 
the prunes. The gathering tubes adjust themselves to 
the irregularities of the ground and the apparatus is ren- 
dered automatic in its several operations of gathering, 
handling and depositing the prunes in a receptacle. 

COMBINED HAY AND STOCK RACK.— Thomas 
A. Rapson aud Herbert J. Furness, Filion, Mich. 
As indicated by the title, this invention consists of a rack 
which may be adjusted to a wagon body either to con- 
stitute a stock rack, by so arranging it as to form vertical 
extensions of the waeon body, or folded outward to con- 
stitute a hay rack. The novelty lies in the new arrange- 
ment of braces and connecting members to strengthen 
the rack and permit of its quick adjustment to the diflEer- 
ent positions. 



Steam, Oas and Water. 

PISTON VALVE. — William Buckley, Sheffield, 
England. Having in mind the danger of excessive com- 
pression taking place in the cylinder with the risk of 
bursting the cylinder or breaking of valve rings, the pres- 
ent invention provides in the piston valves themselves a 
means of relieving any undue pressure as may occur, 
for instance, when the engine is reversed and the steam 
ports closed after the cylinder has received a charge of 
steam. The object is effected by means comprising 
valve bodies having a novel arrangement of open- 
ings and steam passages, in connection with which pass- 
ages spring-pressed relief valves are provided, the ar- 
rangement being such that the relief valves open only 
when the pressure on their faces from within the cylin- 
der exceeds (he boiler pressure, plus the strength of the 
valve springs. 

GAS-COCK,— Andrew J. Wiegand, Baltimore, Md. 
A new construction of self-lighting gas burners has been 
patented by this inventor. A special holder is provided 
for the lighting substance, such as platinum sponge light- 
ing by contact with the gas, and a spherical valve having 
main and auxiliary ports, is rocked on its seat by means 
of a handle extending through the valve casing. The rock- 
ing of the valve in one direction directs the gas through 
the auxiliary port to the igniter and upon releasing the 
handle a spring pressing thereon returns the valve to 
close the auxiliary port and open the main passage lead- 
ing to the burner tip. The devices may be employed in 
connection with ordinary tips or with incandescent 
mantles. 

ACETYLENE-GAS-GENERATING APPARATUS. 
—Charles W. Metcalf, El Paso, Texas. The gen- 
eral construction of the apparatus enters into this patent. 
A prominent and novel feature is the feed devices for 
regulating the charge of water to the carbide chamber, 
which is located beneath the gasometer tank and receives 
water from said tank. The pipe leading to the carbide 
chamber has two valves, one opening by the falling of 
the gasometer bell to supply the water and the other to 
be closed by the continued falling of the bell. Thus, if 
the carbide is exhausted and the bell continues to fall, 
the water will be automatically shut off. 

CISTERN -VALVE FOR WATER CLOSETS. - 
Charles Smith, New York City, N. Y. A valve and 
appurtenances have been devised by this inventor, de- 
signed to prevent leakage from the tank or cistern into 
the flushing pipe. The outlet pipe rises above the water 
level, is open at the top and has a partition and a side 
opening forming the pipe into a siphon, the partition 
terminating short of the top. A float valve rests on the 
upper end of the pipe and a suspended sliding cup sur- 
rounds the pipe and is open at its bottom for entrance of 
water from the tank. By pulling the usual chain the cup 
riyes and its water floats the ball valve and starts the 
siphon. All valves below the water level are thus done 
away with. 



mechanical Devices. 

PROPELLER. — Stlvanus C. Littlefield. Jr„ 

Brunswick, Ga, This inventor has designed a propeller 
having blades of a special form with respect to the edge 
lines and the lines of curvature given the face of the 
blade. The object of the invention is stated to be to re- 
duce the suction or "drag," to throw the strain close to 
the shaft with a view of pr-eventing lateral vibration of 
the vessel, and also to overcome any tendency of the 
propeller to settle the vessel deeper when at high speed, 
and to enable the propeller to work effectively even 
though not wholly submerged. 

FLOORING-CLAMP. — Arthur L. Stowell and 
Arthur H. Rounds, Gay Mills. Wis. The clamp, de- 
signed by these inventors for clamping flooring-boards, 
siding, or the like where a tight joint is required, is 
manipulated by one hand, and comprises a base plate 
adapted to rest on the edge of the board last laid, a short 
arm having a spur at its end to be pressed into one side 
of the joist, and a handled bar jonrnaled on the plate in 
a position parallel with the short arm, the said bar 
having a dog with a series of teeth which engage the 



joist at the side opposite the spur. The rotation of the 
handle bar exerts the desired pressure on the board. 



iniscellaneous Inventions. 

DISINFECTING-BLOCK.—Samuel Eden, Brook- 
lyn, New York city. The block is composed of mercury 
bichloride, disinfecting oils, talcum, and Portland ce- 
ment. It is designed to prevent Qbnoxious gases from 
passing into a room through sinks; to produce a health- 
ful, invigorating atmosphere; and to minimize the dan- 
ger of infection. 

DRILL-TOOL SHAPER.— Louis F. Nell, 8558 W. 

Thirty-second Avenue, Denver, Colo. The inventor has 
devised a very simple and ingenious apparatus for 
enabling prospectors engaged in rock drilling who are 
unabie to make their own bits to produce them quickly 
without the exercise of skill or to enable those who are 
skilled to produce the bits in less time and with less 
labor. 

SHAFT-TUG.— James O'Connell, Mount Sterling, 
Ky. The O'Connell shaft-tug consists of a shank having 
a shaft-bearing on its lower end. On the shank a spring- 
pressed tongue is pivoted, having a cross-piece extend- 
ing from one member of the bearing to and through the 
other. The tongue is held against upward movement, 
when pressure is exerted on it by the shaft, to relieve the 
pivot of the tongue of undue strain. The cross-piece of 
the tongue is curved upwardly to give sufficient room for 
the shaft to play in and to allow an easy disconnection 
of the tug from the shaft in unhitching. This is done in 
the ordinary manner by looseniiig the traces and un- 
buckling the belly-band and then walking the animal 
out of the shafts, the closed bearing sliding oflE the 
shaft The shafts disengage readily from the bearing 
without the tug's hanging back or dragging, as so fre- 
quently happens in other tugs. It is not absolutely nec- 
essary, however, to unbuckle the belly-band. 

AX.— Sieve T. Johnson, Trinidad, Cal. This inven- 
tion relates to axes having the cutting edges formed on 
parts removable from the ax-head, and the inventor has 
provided a new form for the mating portions of the 
head and removable blade and a special arrangement of 
securing keys. 

SAND SHIELD FOR VEHICLE-AXLES.— Edwin 
H. WiLsoii, Globe Village, Mass. This inventor pro- 
vides an effective sand-shield arranged to be thrown up- 
ward and away from the hub when removing the wheel. 
The shield has a shank pivoted on the stock of the axle 
and a plate-spring is provided to hold the shield in the 
raised or lowered position. The outer end of the shield 
is curved to shed the sand, and it extends over a flanged 
ring which is driven into the end of the hub and revolves 
with the latter, the shield and ring serving to prevent en- 
trance of sand to the hub-box and spindle. 

EYEGLASSES.— Augustus B. Critzer, San An- 
tonio, Tex. The attachments devised by this inventor are 
adapted to any make of eyeglasses and provide for hold- 
ing and steadying the eyeglasses in proper position, by 
means of arms which effect a bearing above the eyes, 
against the frontal bone, thus relieving the usual nose- 
pieces of any pinching action. The arms are adjustable 
to different positions and will retain a given adjustment, 
so as to always assume the same position before the 
eye. 

NECKTIE-FASTENER. — Philip N. Schuyler, 
Bellevue, Ohio. This invention relates particularly to 
neck-bows and string-ties. The fastener, which is made 
of wire, includes a loop or yoke for engaging the collar- 
button and ingeniously arranged hooks at the side or 
sides of the yoke, the hooks serving to be engaged by 
eyes on the ends of the neclsband. The band may or 
may not be entirely separable from the bow. 

BADGE-PIN.-George H. Brooks, Louisville, Ky. 
The pin and backing plate, which relate to campaign 
badges and the like, are given a novel construction to 
insure a firm and positive fastening of the pin by spring 
action. 

RIBBON-HOLDER.— Lloyd E. Hamilton and John 
W. Miller, Hudson, Ind. In this ribbon-holder, in 
which the ribbon-roll revolves, a spring clamp presses on 
the free end of the ribbon to prevent a too free unwind- 
ing, and the form is such as to permit of moving the 
spring-clamp bodily toward the center of the roll as the 
roll becomes smaller, so that the clamp effectively holds 
the ribbon until the roll is entirely unwound. 

Note.— Copies of any of these patents can be fur- 
nished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this pap3r. 



NEW BOOKS, ETC. 

Verres et Emaux. Par L. Coffigual. 
Paris : J. B. Bailli6re. 1900. 129 illus- 
trations. Pp. 332. Price |1.25. 

This volume presents in concise form the most im- 
portant process in the manufacture and enameling of 
glass. The work discusses the physics and chemistry of 
glass, its refractive properties, its varieties and their 
manufacture, and other necessary and valuable informa- 
tion. The latter part of the book discneses enamels. 

The Naval Wordbook. (Die Seemanns- 
sprache.) Ein systematisches Woer- 
terbuch marine-technischer Aus- 
druecke in enerlischer und deutscher 
Sprache. Von N. W. Thomas, M.A. 
Second edition, revised and enlarered. 
Pp. 177. 12mo. Limp cloth. Price 
$1.25. 
We have used the first edition of Mr. Thomas' dic- 
tionary more or less constantly for the last six months 
and have found it a very serviceable little book. The 
work has been considerably improved by the correction 
of a few errors and the addition of an excellently com- 
piled list of English words, Under the heading of 
''ordnance" slight revisions might still be profitably 
made. " Laffettenwand '* is usually known as a 
"cheek "; Wiegelafette," as a "spring-retum carriage." 
The German equivalent for " gravity -return carriage" 
(Rahmenlafette) should also have been inserted. On the 
whole, Mr. Thomas has performed a very creditable taek 
which deserves the thanks of all who have to translate 
naval terms from Grerman into English or English into 
German. 
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Marine Iron Works. Cbioaeo. CataloRue free. 

For mining engines. J. 8. Mundy, Newark, N. J. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Write Baker MfK. Co., Racine. Wis., about pushing 
any new article. Facilities excellent. 

Most durable, convenient Metal Workers' Crayon is 
made by D. M. Steward Mfg. Co., Chattanooga, Tenn. 

Machine Work of every description. Jobbing and re- 
pairing. The Garvin Machine Co., 141 Vas-ick St., N. Y. 

Ferracute Machine Co.. Bridgeton, N. J., U. S. A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

The celebrated " Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chineCompany. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science." by Geo. M. Hopkins. 
By mail. $4. Munn & Co., publishers. 361 Broadway, N. Y . 

tW~ Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address mu<^t accompany all letters 
or no attention will be paid thereto. This is for our 
information and not for publicaiion. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Boo1e:s referred to promptly supplied on receipt of 
price. 

minerals sent for examination . should be distinctly 
marked or labeled. 



(7931) C. M. asks : 1. Can you give me 

any advice how to vulcanize bicycle tires ? A. The pro- 
cess of vulcanizing rubber is described in the Scientific 
American Supplement, Nos. 251, 253, 731 and 895, 
price 10 cents each by mail. 2. Will a fan motor, having 
permanent magnetic fields, need the same number of 
batteries to drive it, as the same motor with electro mag- 
net fields ? A. The power is less with permanent mag- 
nets by the small amount of current to magnetize the 
lleld, of course. 3. Is telephoning allowed during a 
thunder storm, and why are the lights turned on during 
the same on a trolley car ? A. The telephone exchanges 
do not cut off subscribers during a thunder storm. They 
depend upon the lightning arresters for protection. For 
the same reason the trolley service is not interrupted. 
Once in a while a burn-out occurs, but very rarely in 
comparison with the number of telephones and cars. 
Lamps are only lighted when it is dark enough to require 
their light. 

(7933) W. W. S. asks : Does a piece of 
iron have more or less cubical contents when magnetized? 
I have tried to find out by using water and hair tubes, 
but I can see no change whatever. A. We should not 
expect to demonstrate any change in contents of an iron 
bar by magnetizing it. The change is of an infinitesimal 
order at the largest. The question has at most a theor- 
etical interest. According to theory, the molecules are 
turned with their lengths in the same direction while the 
magnetizing current flows. They occupy no more space 
in this condition. We should, therefore, think that the 
bar as a whole would occupy no more. 

(7933) L. C. S. writes : 1. As I under- 
stand it the resistance is what makes the field coil get hot. 
In order to avoid the heating more wire is added; now, 
if resistance is what heats the coil, how do you account 
for the coolness of the fields after adding more wire, con- 
sequently more resistance? A. Your statement that re- 
sistance causes the heating of an electric circuit is less 
than half right. The exact statement is that the heat de- 
veloped in a circuit is directly proportional (1) to its re- 
sistance in ohms, (3) to the square of the current in am- 
peres, (3) to the time that the current flows in seconds. 
Now one ampere fiowing through one ohm develops 024: 
calories in one second. Putting these facts in a formula 
we have : Heat in calories=0'34 C^Rt. It can now be 
seen why the "heating of a coil can be remedied by add- 
ing more wire. The increase of resistance cuts down the 
amperes in the same ratio as the increase. But the 
reduction of the amperes affects the heating power in 
the ratio or the squares of the amperes. Thus, if the re- 
sistance were doubled the amperes would be halved, but 
the heat produced would be reduced to one-fourth of 
what it was, since the square of J^ isJ4. 2. What is the 
cause of the humming in the field coils and pole pieces of 
an induction motor when the armature does not revolve, 
but the current is passing through the fields ? A. The 
alternations of an electric current produce vibrations 
which are heard as sound. These can be heard near an 
arc light run by an alternating current, or near an alter- 
nating electro magnet. 3. What changes are necessary 
to reverse the running of an induction motor ? Crossing 
the positive and negative wires at the binding posts will 
not do it. A. Of course, merely reversing the main 
wires will produce no eflEect upon the direction of rota- 
tion of a motor. If the induction motor is two phase, 
the direction of rotation will be reversed by changing the 
two leads of either phase. If it is three phase, it will be 
reversed by changing any two of the leads. The differ- 
ent phases are a fraction of a period behind each other, 
and the direction of rotation depends upon the direction 
in which the phases lag behind around the rotating part 
of the motor, whether clock-wise or contra-clock-wise. 
To reverse the motor the direction of the lag in phase 
must be reversed. 4. Would it be possible to illustrate 
and explain the induction motor in the Scientific 



American some time in the future ? A. The in- 
duction motor has been fully treated in several books re- 
cently published : Oudin's '' Polyphase Apparatus," 
price $3 by mail ; Thompson's " Polyphase Currents," 
price $5 by mail. These, with Thompson's "■ Elementary 
Lessons," price $1.40, will put you in possession of quite 
a complete library of the subject at present. 

(7934) C. B.M. writes: I have a small 

motor which has a magnet in place of field winding. An 
electrical engineer told me if I put it on a large machine 
it would give greater power. I did so. and it does not 
give any power at all. It will run without a load, but 
will not run backward when current is reversed as it did 
before. A. A motor requires the proper current, that is, 
a current of the number of volts for which its winding 
was made. It will then develop under this pressure the 
power it was intended to yield, for the reason that it will 
take the proper number of amperes from the line. A 
current less than this will not run the motor up to its 
limit, one greater than this will overheat its coils. It 
would appear that you must have put the motor upon an 
alternating current, when it was intended for a direct 
current, since it would not reverse nor developpower. 

(7935) E. H. W. writes: I read with 

much interest the article on M. Tommasina's automatic 
coherer, in your issue of June 16, 1900, page 376, and 
would like to ask if it is not possible that the decoher- 
ence of the carbon particles after the spark has passed 
may not be due to the return of the iron diaphragm in 
the telephone receiver to its original position, as there is a 
perceptible jar due to the vibrations in a receiver on both 
making and breaking the circuit. A. The vibrations of 
a telephone diaphragm can hardly have energy enough 
to effect the decohesion of the particles mechanically. 
The point could, however, be determined by placing a 
coherer containing metallic powder in the same position. 
If it will work as well as the carbon coherer, it would 
justify the theory of our correspondent. 



TO INVENTORS. 

An experience of over fifty years, and the prepara- 
tion of more than one hundred thousand applicationa 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office Scientific American, 
361 Broadway. New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

JULY 31, 1900. 

AND EACH BEARING THAT DATE. 

[ See note at end of list about copies of these paLents.1 

Air cooling apparatus, H. C. Gardner 654,725 

Alarm. See High orlow water alarm. 

Albuminoids, making non-coagulable, A. Classen 655,060 

Alio eitral, making, VV. Krauth 654,649 

Article applicable for various purposes, together 
with process of manufacturing same, Thorn- 
ton & Roth well 654.689 

Ashes, etc., device for removing, M. R. Beritz- 

hoff. 654.823 

Automatic lubricator, O. O. Kittleson 655,090 

Automobile truck, H. VV. Lib bey 654.742 

Axle spindle, self lubricating, E. E. Baker 654,702 

Bag. See Feed bag. 

Bag lock and catch , G. Goerk 665,151 

Bags, satchels, etc., fastening for, Gr. Goerk 655.149 

Bail ear, C. Puddefoot 655,173 

Bail tie. Cypher & Dayton 654,828 

Baling presB. W. S. & G. Livengood 664,800 

Barrel, keg, or tierce, packing, G. F. McKeever... 655,103 
Bathing device for producing artiflcial waves, E. 

Haeckel 654,973 

Battery. See Gas battery. 

Bed bottom, spring, C. D. Brouyette 654,707 

Beds, folding guard frame for children's, I. A. 

Haack 651,973 

Belt fastener, D. Littlewood 661.657 

Belt tightener, E. J. McCleilan 6m,157 

Beverage dispensing device, J. Dineen 6m,879 

Bicycle lamp holder. B. E. Henry 654.978 

Bicycle lock. H. T. Rich 654.672 

Bicycle saddle, L. G. M. Englebert 654,720 

Bicycle support, H. H. Coote 654,950 

Bicycle wheel, W. Riches 654,673 

Block. See Brake block. Building block. 

Blowers, im jjeller for rotary, T. W. Green 655,152 

Blowing engine, compound, Gasche & Foote 654/Jti6 

Boiler. See Domestic boiler. Steam boiler. 
Boiler incrustations, composition f orpreventing, 

J. Jj. M. A. Reis 655,119 

Book, account, P. N. Krogmann 654.650 

Book, pocket re(?ord, J. M. Yam ell 654.698 

Borax, making, J. 1j. Novarine 654,6tr7 

Boring apparatus. Howarth & Priwzkowski 654. 9sl 

Boring tool. J. J. Tynan 654,861 

Bottle finisher, J. M. Thoburn 654,7ti8 

Bottleneck finishing machine, C.J. Konlg. 654,737 

Bottle stopper, T. J. Butler 655,056 

Bottle stopper for aerated beverages, L. Drevon. 654,9.J9 

Bowling alley, E. Verstraete - 655.034 

Box. See Cake box. Hat box. Press box. 
StufBng box. Tin plate packing box. 

Bracelet, W. F. Simon 655,025 

Bracket. See Shade roller bracket. 

Bracket, L. W. Macy 655.100 

Brake block, automatic, W. H. Sauvage..654,806to 654.809 

Brake shoe, automatic, W. il. Sauvage (154,805 

Brick machine with sander attachment, H. 

Schoonmaker 6.54,846 

Brush, horse, A. R. McDonnell 654.751 

Bubble pipe, soap, J. C. James 654.642 

Building block. J. Ellis 654.614 

Building material, M. W. Marsden 654,905 

Bung, C. Strassheim 654,858 

Burner. See Gas burner. Gas lighting burner. 
Hydrocarbon burner. 

Button, collar, F. J. Heilborn 655.079 

Button, cuff, J. Goldsmith, Jr 654.622 

Button iiachine, VV. Caron 654.6(14 

Cabinet, kitchen. W. M. Henson 65.'j,)^l 

Cable hanger. J. C. Hyde 65I.*W 

Cables, moans for connectmg, N. Basset t 654.70;i 

Cake box, N. B. Rand 65.5.11*; 

Calcining furnace, G. Hughes 654.640 

Camera front gripping device, A. O. Graf 654,'(00 

Camera, photographic. F. Benjamin 654.777 

Camera, roll holding. H. W. Hales 655.075 

Camera Bide arm bracket spring, A.O.Graf 654.791 

Can attachment. C. L. Kidder 654,795 

Can caps and collars together, machine for braz- 
ing, M. R. Capps 654,710 

Cane stripper, N. Asbell 655.04;^ 

Car construction, steel, P. F. Foorbaugh 655.163 

Carcoupling, D. Bowers 654,938 

Car coupling, M. A. Brown 654,941 

Carcoupling, T. Harrison 655.078 

Car coupling. W. M. Mead 654,745 

Car door, L. A. Hoerr 654.979 

Car fender. G. D. Smith 654,854 

Car, freight. S. J. Johnson 654.896 

Car gear, motor, J. J. Heilmann 654.6:12 

Car loading apparatus, G. W. Decker 654.954 

Car mover. Taylor & Oelesby 655,128 

Car, railway, T. L. State 654,926 

{Continued on pa^e 9U) 
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Car side hall hearing. J. K. Norwood Kp4,75} 

Cars, device for transporting passengers from 

and onto moving. E. F. Bottcher ., f)ol,.S25 

Carbureter, Olds&Hous;h .,.-.... dob.lV.i 

Carbureter, W. K Steele. ,. 6o4,t»Si; 

Card, roller or brush, M. Prior,. , . , 6oi).l(jH 

Carpet, stretcber and tacker. corabfned, C. W. 

Wil ley. .,..., , (i54,6i)fi 

Carriage box seats, step frame for. \V. Reeck. ,... fcVi.OlO 

Carriage curtain, W. L. Martin.. 6o4,99;J 

Carriage, folding, L. A. & B. A. Greyer , 6o4.9'i 1 

Casket Itjwering apparatus, E. B Voorhees f)55,137 

Caster, A. B. Diss. 654,956 

Celluloid, etc., and manufacturing same, substi- 
tute for, 'I'hornton & Rothwell (■io4.fiS8 

Cellulose, making acetyl. "L. Lederer 654,988 

('eiitnfuKal machine, L- May., , (>o4.y.J4 

Cent rifuual machine, W. K«w]andson.. ..-, 655,01o 

Chair back bending press. h\ Hayes.. ... 655.153 

Check hook, Ij. J. Andersen ...., .854,582 

Churn, J. A. Kernodle 654,891* 

Churn. C. Raw. (i65.Q>.l 

Churn dasher, H. L. Benjamin 654.5H4 

Chute, C. W.Lanplier... ......... 654.001 

Cinder proof cap or cover, R. S. Cuddthy fi54 95H 

Circuit breaker, automatic. W.M.Scott (.54.847 

Circuit breaker, automatic magnetic, W. M. 

Scott tl,'J4,848 

Clamp. See Cord clamp. 

Cleaner. See Commutator cleaner. Gram cleaner. 

Clock, alarm, Jj. Schiff.. <!->i.r.77 

Closet cistern, W. Bunting, Jr,... , .-.,-.,....■ f'o4.595 

Closet seat, H. T. Bush... . , . .... (S4.lt42 

Cloth stretching machine. A. Ashworth 654.587 

Clothes drier, G.H. ©rcutt 655»2 

Ci»ver huUer feeder attachment, A. Grow, „ .,.., fKJ4.t)24 

Clutch, friction, E. Tuole... «o5.i;^2 

Clutch mechanism, C. K. Perhatn. ,- , 654.917 

Cock, gas machine switch. N. H. Medbery -.- 6ri4,!W5 

Coffee fruit before shellint: siime. niacliine for 

treating Liber lan. H. Ij. Verwohit 655X);iT 

Coffee or tea pot, E. Root 654.t>76 

Coin operated device tor t>icycle pumps, 'i'. 

Palmer..... 655.108 

Coke breaker. P. P. Poorbauarh 6.'j6.162 



r>5 4.774 

. ii54,7;H 
655.169 

. U54.975 

6.T4 1)70 

. 654.(174 



6o4,6.'«; 

('..5o.l55 

tl5U25 

. 655.1t;7 

. t;55,0OO 



. 6o5,0t» 

, 654,768 

65.5.032 



Combustion furnace, W. li. Wood 

Commutator cleaner, electric, A. H. ,lahn. 

Composition of matter, \V. .1. Cordner... ......... 

Coinixm lid engine, \V. T. Harris 

Compressing and baling apparatus, A. S. Gooch 

Computing device, G. M. Rickard.. ... ...... 

Computing device, \V. S. Smith __ 

Concrete construction. I. A. Shaler — _ 654,1!^^ 

Condenser, A. H. Helander 654.633 

Contact goniometer, S. L. Penfleld 655,004, 6o5.0((5 

Conveying apparatus. Haskfns & COiTin 654.629 

Cooling and venLilatlne system, W. II. Dickerson 655.148 
Copy slips, etc., adjustable holder for, G. \V. 

Hoagleu..... ......... . , ....... ..r. 

Cord clamp, H. B. Ltttlepajre... ,„.„..,.......... 

Corundum separator, J. B. Stalcup, 

Cotton gin, M. Prior 

Cotton press, S. McLean — 

Coupling?. See Car coupling. Locomotive pilot 

coupling. Pipe coupling. Railway crrliige 

coupling. Shaft coupling. Thill coupling. 

Wn£-'on reach coupling. 

CoupliniT, h. F. Jordan.. ^ .■•..■ 651,785 

Oouplins: unlocking device, J. Willison ........ ..655040 

Cranes, speed regulator and brake for, F. R. Gar- 

ver.. ...-■■■. 654,630 

Crate, banana, A. & J. Sansbne..... . . 6r»5,017 

Cresol, separating meta and para, f. Raschig^,... 655,117 
(Crusher. See Grape crusher. 

Cultivator fender, R. B. Elliott. 

CJi-ette, J. V. Russell .., 

Currents, rectifying alternating, E. 'J'homson ._. ,. .._ 

Curtain stretcher, lace, J. C. Whipple.. 655.0'58 

Cutter head. R.St ill well 655,12» 

Cutting articles of curvilinear outline from sheet 

material, machine for, R. C. Monahan .. 654.887 

Cycle saddle, L. Mandl 654.835 

Cylinder lock, W. T. Adams 655 14-') 

Dental engine. F. H. Berrr 654.869 

Desiccating apparatus, Devaux & Diedrich.. CM. 817 

Desk, table, J. Schipkowsky._... 654.t*22 

Die stock, adjustable, 1. Culver.... .,.. 65o,0ol 

Dlsger. See Post hole digtrer. 

Disinfectants, apparatus for volatilizing, V. Cei'- 

vello.. 654,946 

Disinfecting apparatus, \V. H. Francis., .._._..... 655,070 

Display device, M. H. L'evett 654.799 

Domestic boiler, A. Cetrutl.., ..., 6.^4,712 

Door check, P. A. Franks.. 654,728 

Door check, C. H.»#cumpaugh........ 65o,fX)l 

Door check, F. H. ©gden .„..,..,..,.,... 6.5;j.l07 

Door hanger :ind track therefor, J. C. Gabel. Jr.. 654.f>19 

D(J0r lock, sliding. A, Cramond Ho4,60i) 

Draft equalizer, M . tieaton.. .... 654.7H2 

T>r awing frame stop motion, S. M. Wetmore.. .... 655,141 

Drier. See Clothes drier. 

Dry kiln. A. H. Simms.... , , 655.128 

Dust arrester, J. Angus ti64.86t> 

Dust collector. L. C. Meyerott ,,,, 654,9n7 

Dust removing and collecting machine. Mote & 

Klne. .......... ■ ....... .... 655.156 

Dyes, making green trlsazo, Ris & Simon . (Vio.OIS 

Easel and artist's cabinet. A. Sabln-MacDonald,. 654.841 

Electric cable. J. Y. Buchanan 

Electric coil windfng and insulating machine. J 

C. Anderson ., 

Electric controller, W. Asbury...... ^^..., , . 

ICIectrlc lock.T. P. Pratt 65o,006 

Electric machines, operating dynamo, E. J. Berg. 654.595 

Klectric motor, \V. S. Moody.,,..... ..„ 6o4,999 

Electric regulating device, W. S. Moody 654.668 

Klectnc signal and fire alarm. Gey wits & Still t)54,!!67 

Electric signal registering system. •. P. & R. H. 

Yurgae (65.144 

Electric switch, quick break, W. F. Bopsert._ 655.047 

l-'lccti-liral transmission of power, L E. Storey^,.* 654,816 

l*'lectrolytic apuaratus, A. Plecher 655,111 

Vilevator. See Water elevator. 

Elevntor, G. H, Reynolds 655,012 

I'Jevator controller, l.<mdstrom & Cowperthwalt. 654,656 

I'linbossins, J. S. Hoerner 655,084 

KiiL'iiie. See Blowins engine. Compound engine. 

Dental engine. Piston impact engine. Rotary 

engine. Steam engine. Steam and explosive 

engine. Traction enaine. 

Engine stop, automatic. R. B. Cunningham, t>55.l46' 

Engine stop, automatic. Turner & Butler <)55,l,'^o 

Engines, electrical igniter for hydrocarbon, H. 

Wegelin 654,693 

Engines, regulator for gasolene or other like, S. 

A. Hasbrouck ....,,.... 654,S94 

Engines, sparking igniter for explosive, H. C. 

Thamsen 654.818 

Envelop, W. T. Younger , 654,865 

Etching grounds, preparing. J. Baker... 654.867 

If'tchmg machine, rotary. M. \V. (ileason 654.621 

Eyeglasses. H. H. Bovd. 654.870 

Fabric. See Pile fabric. Tubular fabric. 

Fastening for wearnm apparel, J. Stock 655.127 

Faucet, 0. H. Shuirz. 6b4.810 

Feed apparatus for boilers, self acting. A. Cou- 

fahk. „.. ....654,784. 654.785 

Feed bag, T. A. Howard , 655,085 

Feed hag attachment. H. Bark.. .-..,.„... *^ioJ tl^U 



, 654.871 



654. 58S 

, f>54.700 



. 654.786 
65.5,048 



654,955 



*55.174 
654.721 



Glue cutting apparatus, C. Wolff. t'^,929 

Go cart, H. Levi 655.099 

Gold solvent f(ji' refractory ores, D. Mosher 654,888 

Golf tee. .1. l^;. Newton 654.666 

Go It lee, Tyler & 8nnLh ..., _...... 654.692 

Governor attachment tor electrical apparatus. 

" " .. 654.752 

.. 665,105 
. 654.886 
.. 655.121 
.. 6o4.S« 
.. 654.610 
.. 654,8;>9 
.. 654.o"it7 
.. 654,9y| 
.. 6i4.t>4:» 
.. 6n.-i,{WS 



Feeder, b#iler, H. J. Davis et al 

Fence post, W. A. Hammer 

Fence post, metal, M. D. Cuinmmgs. , 

Fender, See Car fender. tJultivatur fender. 

Fertilizer distributer, W. A. Breeden, ..,..,,. _ 

File cabinets, means for operating, C. Schroeder. Vyh.VHi 

File, memorandum, W. L. Sinith... 655,124 

Filter, W. G. Wuichet... 654.775 

Filter, ale or beer, A. bl. Feroe. ..^ 654,788 

Filtering apparatus. W. H. Barr 654.592 

I-'ilterlng apparatus. M. Cole 654.78.1 

Firearm, S. A. Huntley ., 654.S95 

Fire escape. R. M. B»ody , ,.. f»54.7()5 

Fire escape, R. D. Burchill 654 7S0 

Fire escape. P. P. Doell.. 654.787 

Firemen's hose, play pipe for. E. A. Whitaker 655,142 

Fla^^h light system, M. Wrieht 654.821 

Flax .scutchinp and cleaning machinery, De- 

courcy it Crawford... 

Flax straw, apparatus for use m treating. C 

Wetherwax. 

Fluid itresanre inot«rVF. W. Flint 

Koriie. portable. C. R. Harper 654,831 

Fork. See Pitchfork. 

Frame. See Quitting frame. 

Fuel, converting earth or soil into, Montap & 

Kresser 655,102 

Furnace. See Calcining furnace. Combustion 
furnace. Heating furnace. ©pen hearth 
furnace. 

Furniture sprnig. E. A. Seaburg , .... 655.021 

Gajte. See Tempenna; eage. 

Garment supporter. R Gorton.. 654.727 

Garment supporter. H. H. Jones. .. .,.,......"' 654,644 

Gas battery. A. Plecher ' 655.110 

Gas burner, M. B. Carniody 6.54,944 

Gas burner, H. K, Shaffer 654,(182 

Gas burner, iiicaudef^cent. L. T. Alton. ... .... f).55.04? 

Gas generator, acetylene. H. E. Giff ord 654,968 

Gas eenerator. acetylene. G Hartman. 654,7.'ll 

Gas lightiiia: burner. Incandescent, W. T. Sugg ... 6J;4.927 

(.ias screen. C. J. Murphy 654.912 

Gasolene motor, S. Messerer , 654,99(» 

Gate. See Sliding gate. 

Gearing, changeable speed. C. A Tripp 655.133 

Generator. See (ias generator. Steam genera- 
tor. 
Glove, D.W.Hanna 661,730 



654,948 



654.855 
1(55,019 



speed, J. H. MtGurty 

Governor, engine, 1*. W. Northey. .„...,_. 
Grading macuiiie, Mensheimer & Edsoii. ., 

Graduator, H. Scnaflstadt 

Grain binder, E, W. Jenkins. 

Gram cleaiierand separator, S. R. Gulp 

Grape crusher and stemmer, J. S. Pliilpott. 

Grapple or tongs, G. E. Wilson 

(irass preparing apparatus, G. A. Lowry ,,. 

Gmte. M. V. Scully 

Orats. rotary, H. H. Hunter. 

Grave coping. G. P. Teiinaai.. _... .. ., ^&t.f4iit> 

Gun, air. \V. !•'. Markham 655. 17t 

Hackling and (Irawiiii; apparatus, K. Kornhuber,. t!54.i:48 

Hair dresser's cabinet, a. R. Miranda. ... . 6.M,74ti 

Hame fastener. Lake & Sims 654.652 

Hammer, rotaiydraw block, W. Sneller 655.028 

Hammock yielding slinsr, h. W. Moore , 654.91t 

Hand operated motor, T. V. Krueger. ,.. ,. tS4.986 

Handle. See To*! handle. Trunk handle. 

Handle fasieming. E. Butler... 

Hanger, See Cable lianeer. Pipe hanger. 

Jliirvesler. uorn. J. A. ricnUh. 

Uitt ho.v, r. F. W. S[:hniUU 

J lay fuess, ,J. SV, Cynnack...,*,*,, ,. . . — 655.058 

Hay sling pulley. J. Ney. 654,758 

Headlights for lucomoLives, light especially 

adapted for electric. Young & Hayes 655,041 

Heating apparatus, vacuum steam, J. Collis 654.948 

HeaLing furnace, D. A. Ehinger fl54,719 

Healing furnace. J. H.Gill. 6.54.y<i9 

HeatTiiig furnace, gas, D. A. Eblnger , 654,718 

High ur low water alarm for boilers. E. D. Hays.. 654.681 

Hinge, gate. J. J. Ober 655.1*) 

lluisiing and conveying appaiatus, J. H. Lan- 
caster . . . - ■ 654,739 

Hook. See C!heck hook. 

Horsesh(je. C, Carman , 654,711 

Hosiery, obtaining bicolored, \V. Wflson 654,8(i4 

House moving apparatus. J. Abbee. , 654.699 

Hydraulic motor, E. F. Cassel... ...„. 654,872 

Hydrocarbon liurner, C. Perillat. fl54,66y 

Insect destroyer, AV. J. Barber... 6.54,591 

insulatinn, composite material applicable for 

electric, W. J. Cordner __,.,..,. 654,952 

Insulation, manufacturing composition applica- 
ble lor electric. W. J. (jordner .... 654,951 

Ironing table, J. D. Pace.. (i54,76() 

IniiiatiiiH device, E. & U. S. De Moulin 654,611 

Kiln. See Dry kiln. 

Knitting macuine, F. Wilcomb 654,695 

Knitting machine needle depressing mechanism, 

B. T. Steber ........... ........ 654.818 

Knitting machine, straight rib. Hurley & Bar- 

ratt 654,982 

Knitting machine yarn holder, B. 1'. Stebei-.. 654.812 

Knitting machines, thread feeding mechanism 

for straight, J. N. Bennor 655,046 

Lacing string, G. T. Kelly 654.898 

Lamp burner, \V. Harris 655.077 

Lamp, calcium wick, A. Plecher 655,112 

Lamp, electric arc, .1 . E. Davidson.. ti55,U6o 

Lamp, electric arc, C. Schuster _„ _^ 654,679 

Lamp holder, H. L, De Zeng ...., 654,878 

Lamp, hydrocarbon, W. Hawks , (>54.977 

Lamp, hydrocarbon illunnnating, W. Hawks ti54,976 

Lamp, Incandescent, E. H- Palmer......... ,.. 655.15S 

Lamp, incandescent gas, K. Moraand ......... .... 654 801 

I^amp post, G. D. Scott 654.92.'J 

Lath, machine for manufacturing luetal, J. 

Schra.twieser ,....■ 654,765 

Lathe for forintng collars upon vehicle axles. J. 

G. •bermier , 654,756 



Lathe stop block, J. G. •bermier. 

Lathe tool, H. S. Land 

Leaf holder. T. B. J«_»nes 

Leather crimper. 1^. Godbuut 

I^eather, enameling grain side of, A. A. Guigues. 
Leather stating machine, Craig Sl Slocomb (re- 
issue).. . . 

Lemun squeezer, A. Baumgarten. 



6.'>4,7i 
655.095 
654.985 
6o5.l78 

ti54.8;io 

11.843 
654.598 



Letter holder, F. Pergande.. 654.*t!8 



(154.802 
Ii64.713 



, 654.608 
654,589 
655,055 
654.782 



Letter, sign. H. Wi _ __ _.. 

Lining hoop attaching machine. •. Colborne, .. 
Lock. See Bag lock. Bicycle lock. Cylinder lock. 

Door lock. Electric lock. 

IjOCk. A. Cramond 

Ijocomotive exhaust tip. J. B. Barnes 

Locomoti\'e pilot coupling, G. W. Butcher 

Log turning attachment, A. G. Campbell __ .. _ 

Lugmng exliibitlon apparatus, A. F. Howard. 654.980 

Loom. C. F. Per ham... ..., 654.915 

Loom checking device. •. A. Sawyer........ ... 654,921 

Loom shuttle box motion, K. I., Sargent 654,920 

Lubricator. See Automatic lubricator. 

Lubricator. T. J. Morgan 654.664 

Lubricator. S. L. Moyer.. ............ ............... 6.^4,665 

Lungs and heart, apparatus for examining con- 
dition of the, D. B, Marsh.. 654.906 

Match making machine, A. Kelley,.,. 654,794 

Match making machine, E. B. Stocking 654,815 

Match safe and cigar tip cutter, combined, D. B. 

Moon. 655,171 

Measure attachment, tape. C. H. Elskamp 654,9tit 

Measure, tape, J. J. Bruneilo., 65.5,052 

Meats, curing, H. J. Finn 6-54,885 

Mechanical motor, G. S. Zent.... 654,980 

Message delivering device for trains, P. P. 

S hives 655,165 

Metal working machine, A. D. Field et al. ..., 654,616 

Metal working machine for making tacks, etc,, 

Draher & Marggraff ..,,-. ■. 654,612 

Metal working machines, automatic stop mech- 
anism for. F. Marggrafi ........................ 654,659 

Meter connection, meter and stop cock box, H. 

V. Estill.... 654,615 

Milling machine, C. C. Newton .._.. . 655.104 

Mineral screen, P. F. Poorbaugh. 655.160 

Moistener, envelop and stamp, W. H. Knauber.. 655,091 
Motor. See F,lectric motor. h luid pressure 

motor. Gasolene motor. Hand operated 

motor. Hydraulic motor. Mechanical motor. 

Kotary motor. 

Motor controller, Elliott & Eskholme fi54.883 

Nail making machine, J. J. Morrissey 6iil.911 

Nailing machine, V\ F. Raymond, 2d.. 654.762 

Napkin ring, J. Jframe 655,169 

Needle device, tape, C. W. Dodge .' t»54.9i7 

Nozzle, controlling. T. Haley.. 654.891 

Numbering machine, \V. W, Sawyer ., 654.676 

Nut lock, A.M. Burleson. 655 054 

Nut lock, L. W. Loving. 654.744 

Nut lock, J. C. Reis 655.118 

Nut lock, D. W. SeaveV........ 655.022 

•il separator, A. H. I'ranke 654.965 

Open hearth furnace. S. T. Wellman et al 655.189 

Ordnance, telescope for sighting. A. A. Common 654.949 

Ore separating mHChine. J K. Mitchell 654.662 

Ore separator. J. F. Mitchell (S4.6G1 

Packing, rod, H.C.Strang.. ,. 655,030 

Padlock. B. Handschuh........ '. '. 654.627 

Paint, making. J. Eischer. ... - ... ^ 654,618 

Paper, apparatus for makmg corrugated, J. T. & 

A. W. Ferres fk54.8»i 

Paner cutting mr..clnne, J. T. Ferres 654,9li4 

Paper making machine, H. L. Kutter 654,651 

Paper mill stuff chest. P. P. Emory. 654.961 

Paper pail or vessel, C. G. Shipiey, ,[r 655.024 

Pelt plucking machine. J. W. Sutton* .'. 655,(181 

Penholder, duplex. H. & F. Longenecker^. ,',,! 654,989 

Pencil leads, crayons, leads, etc.. holder 'f or, W. 

H. l^-rancfs 654.722 

Pendulum, F. L Getty 654.726 

Perforator. G. A. Evans 6,^4.968 

Phonograph attachment, , J, N, Blackman. ., 654,937 

Phonograph panoramic attachment, G. W. 

Bosch en..,.. *>54.778 

Photographic printing frame, W. S. Pepperell 655.159 

Photographic printing frame support, J. S. Cum- 

mings...... 654.S27 

Photographs, production of colored. G. SeHe . .. 654.766 

Pian», J. F. C»n«ver ' 654.715 

Pianoforte hammer. C. M. .McQlliikitl 654,914 

Pictures to the eye. apparatus for presenting 

living, T. Anslioro 654.585 

Pigeon trap. J. F. Champlln &54.947 

Pile fabric, woven, •. Hallensleben .. t!55.076 

Pill making machine. W. Middleditch 654.907 

Pill mass, machine for rolling pipes or strips of, 

W. Middleditch 654,908 

Pillow. P. Jones ..-■•... 655.IS7 

Pin. See Safety pin. Sticker pin. 

Pipe. See Bubble pipe. Self centering pipe. 

Pipe coupling, expansion, W. Vanderman 655.0.18 

Pipe hanger. E. E. Taft.... ,.. . 654.817 

Pistol, revolving. F'. Shields. .. ".' 654 850 

Piston impact engine. W. E. & E. F. Prall .... 655,114 

Pitchfork, D. C. Keiller ■.'■.■...,. *)54.a5 

I'ianing niacliine. B. C. Batcheller.. ,.,., ... 654,985 

VUi^. K. IL E^irrl^ll 655.115 

Plow mill harrow, coaibined. JJ>aTerko3en.& Niel- 

son ..,..., 655.062 

Plunger elevator. J. A. Dean 654. £ 



Pneumatic dispatch tuhe, W. Townsend 
Pocket book, satchel, etc,. C. Spier, 

Poke, animal, P. M. Gosselin _...] 654,i 

Post. See Fence post. I^amp post. 

Post hole digger, J. I^. Gates . 

Post hole digger, adjustable, C. L. Jl'onrde! 
Postal ezammatioD practice cabinet, G. H. MaVk- 

Une... 651.660 



. 654.ti90 
, 655,029 



654.945 
. 654,909 




Star" 
Lathes 



Foot and 

Power 
Screw Cutting 



Automatic 
Cross 
Feed 



FOR FINE. ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFG. CO. 

69S Water Street, 
Seoeca Falls. N.Y., U.S.A. 



AMERICAN PATENTS. — AN XNTER- 

esting and valuable table showing the number ol oatents 
granted for the various suhjects upon which petitions 
Imve l>een ftlfdfrom the beginnine down to December 
^L IB^il. Contained in Scientific AMEiiiCAy Sup- 
plement, No. lUU*2i Price 10 cents. Tt> be bad at 
this office and from all newsdealers. 



IatHej 



Every kiud ol 
Tool for Steam* 
Gas* aud Water 
Fitters. Every 
Tool h a .4 our 
persoual giiar- 
autee. We have 
beeu the Lead- 

iuK I'ool itiauulactiii'ers for Fifty Years , , , 
WALWORTH MFG. CO., 

1 28 TO 1 36 Federal St.. Boston. Mass. 





NEW FRICTION DISK DRILL 

FOR LIGHT WORK. 
lla» TlicKe Great Advantages: 

The speed can fce Instantly changed trom to 16W without 
stopping or shifting belts. Power applied can be graduated 
to drUe, wi'th etjual safety, the smallest or largest drills 
within Its range — .nv-onderfulecoDomv ii; time and grt,at 
sa\ lug 111 ilrill breaiage. B^^ Send tor catalogue. 

W. F. A JNO. BARNES CO., 
1999 Ruby Street, - - Rocl^ford, 111. 



IT SIMPLIFIES DIFFICULT WORK 

There are many uniaue features in 
our Hand and Power Pipe 
Threading and Cutting Machine 

It has our standard Adjustable ^uick 
Openint: and ClosinE Die Head with 
convenient ' cam '' movement. Five 
Chasers, set by graduation to any size 
needed. Can be released from Thread- 
ing whil e in motion, opened to permit 
pipe bein^r cut and closed instantly 
and positively. Send for Catalogue. 
THE MEIMIELL MANUFAC- 
TURING CO., 501 Cnrtiss St., Toledo, Ohio 

SECTORLESS WIMSHURST MACHINE. 

— 'I'his article gtves directions for making. 4 illustra- 
tions. SCIENTIFIC American Supplement l J 3 1 . 
Price 10 cents. Foi- sale by Munn & Co. and all news- 
dealers. Send for new catalogue. 




iMP^ED Microscope for Projection 

Nen metal 
track plate 
With keys 
to unlock 
standard 
and change 
instantly — 
com brning 
also polari- 
ecope and 
stamoscope. 
New series 
of projec- 
tion ohjec- 

tives, with 

flat field, well lighted and clear fii'Hnttlnn. New sub- 
stage condenser on a new system, lllu&trated circular, 
catalogue, etc., free. 
QUEEN & CO.. lOlOChestnutSt.. Philadelphia. Pa, 




RESTFUL SLEEP 

In Camp, on the Yacht and at Home. 

"Perfection" Air Mattresses, 

CUSHIONS aud PILLOWS. 

m^ : — ■-■ . — 




Style 61. Camp Mattress with Pillow attached. Also 
snowing Mattress deflated. 

Clean and Odorless, will not absorb moisture. 

Can be packed in small space when not in use. 

DC^" Send for Illustrated Catalogue. 
MECHANICAL FABRIC CO., PROVIDENCE, R. 1. 



NOW READY. 



AN AMERICAN BOOK ON 

Horseless Vehicles, 



Automobiles and 
Motor Cycles* 



OPERATE» BY 

Steam, Hyoro-Carbon, Electric and Pneumatic 

Motors. 

By GARDNER D. HISCOX, M. E. 

Author of **Gus, (iasoiene and •!! Vopor Enginesi" 

und *' Meclianical Mo>'cnicnt», Devices 

ond AppIlunecH." 

Price $3.00 Postpaid. 

This work ts written on a broad basis, and comprises 
in its scope a full illustrated description with details of 
the progress and manufacturing advance of one of the 
most important innovations of the times, contributing 
to the pleasure and business conver.ience of mankind. 

The ujake-up and management of Automobile Vehicles 
of all krnds is liberally treated, and m a way that will be 
appreciated by those who are reaching out for a better 
knowledge of the new era in locomotion, 

The book is up to date and very fully illustrated with 
various types of Horseless f^'arriages. Automobiles and 
Motor Cycles, with details of the same. 

Ijarsre Svo. Abont 400 pases. Very Fully 
Illustrated. 

I^T" Send for circular of contents. 

MUNN & GO. 361 Broadway, New York 



655,036 
65O.074 
654,607 
655,«94 

654.714 

i»54,630 
664. 6S7 

654.y;^y 

654.820 
6a4.(;58 
054.586 
654.641 



655,016 

654.789 
655.120 
ti54.646 
654.606 
654.798 

654,7«1 

654.717 
654.596 
655.175 
655.193 
655.1t;6 
654.874 
655.150 
ti5g.05y 
654.829 
t)54,^44 
654.845 
654,843 
654 .709 
655.147 



rot. See Coflee or tea pot. 

Power machine, D. W. Keynard. 655,011 

Power transmission. A. Loomis 654,903 

Power transmitting mechanism, W. H. Broad- 
head.. , 654,826 

Press. See Baling press. Cotton press. Hay 
press. Printing press. Punching press. 

Press *ox, •. B. Galbraith.. 655.071 

Printing press, F. A. Burnham ., 654,781 

Printing surfaces, making:, C.A.Tripp ti65.l;i4 

Puller. See Stump puller. 

Pulley, differential. C. E. Scrimgeour , 654,681 

Pulp, ajiparaius for making bollow ware fr«in. 

Burke & Thompson 654.f'*3 

Pump, K Bal linger 654 SiiS 

Cuiup. T. Stebbins k54.811 

Pump. K. M. Wheeler , 655.0:37 

Pump, duplex steam, H. L. Perrine.. 654.918 

Pump for pneumatic tired wheels, automatic. H. 

H. Henning ..-....,.. *)54.634 

Purop. oil well, H. E. Braymer., 6o4,7itt 

Pump operating device. H. G. Johnson 65-1.643 

Pump speed regulator. J. M. D. Bland 664.624 

Punching and riveting macniiie, F. Rrune .. .. 654.708 

Punching or shearing chains, etc., apparatus for. 
J. W. Wailes 

Punching machine. E. Graves... 

Punching press, •. Colborne 

Quilting frame, J. L. Lamb .,,. 

Rack. See Screen wire rack. Wagon rack. 

Racking beer, 11. W. Colby 

Kadiophony, Hayes & Cram 

Railway, aerial, H. Suter .. . ,.,.... . .. 

Railway carriage coupling. Brooker & Batley 

Railwav cross tie. W. M. Woudworth , 

Railway, electric. G. A. l.yncker ,. , 

Railway system, condnit electric, F. M. Ashley... 

Railway wheel liub liner. F. T. Hyndman 

Recorder. See Time recorder. 

Refrigerating device for centrifugal apparatus. 
E. G. N. Salenlus 

Refrigerating machTne. McGill & Tannett- 
Walker 

Refrigerating machine compressor, H. Renno,. . 

Resins, dissolving. V. G. Kleinsteuber. , . . „... 

Ret»rt, sanitary. B. C»burn 

Reversing mechanism. J. J. Leary.. 

Ring. See Napkin nng. 

Road construction, waaron, C. W. Baker 

Roller. See Shade roller. Tamping roller. 

Roofing, N. Daubach. ,..,....., ,.,..,., 

Kotary engine, F. & T. J. Bezemer 

Eiotary engine, C. Linton 

Rotary motor, V. h\ Lake 

Safety pm, W. S. Smith.., 

Sash cord guide, J. S. Clark... .. 

Satchel fastening, G. Goerk ,...,...,..,..,,. , .. 

Saw. J. I. Caruthers. _. 

Saw sharpening macbrne, L. 1.. Filstrup 

Saw sharpening machine. H , P. Schofield. .. ,.... , 

Saw support, H. P. Schofield 

Saw support and euide. H. P. Schofield 

Scaffolding, R. J. Buiigard., 

Scale computing attachment. A. De Vilblss. Jr... 

Screen. See Gas screen. Mineral screen. 

Screen wire rack, G. W. Reynoldson 

Scrubbing machine, L. Anderson 

Seal. h\ W. Brooks,., 

Seal, sna», E. J. Brooks. 

Self centering pipe. T. H. Kane , ,. ,. 

Semaphore operating mechanism. J. Shoecraft... 

Separator. See Corundum separator. Oil separa- 
tor. 9re separator. 

Separator, S. Bender . ... ,,.. , 

Sewing machnie. i ■ufBiiig, R. G. Woodward , , 

Sewing machines, etc.. cabinet for. I'.Kundtz,.. , 

Shade roller bracket. W. E. Kearney 

Shade roller, spring, E. F. Hartshorn 

Shaft coupling, T. V. Vaiideerift 

Shaping machine. Steen & March 

Shears. See Table shears. 

Ships, means for reducing skfii friction of, E. 
Lindemann. .,. 

Shoe uppers, machine for marking. P. E. Selby. . 

Shutter fastener. H. S. Hibbs 655.082. 

Shuttle binder. C. K. Perham 

Sign frame, E. M. Bigsby , , 

Signal. See Electric signal. 

Signaling device, J. L. Hall 

Siphon, C. M. Brady,. 

Slate and coal separating device. P. F. Poor- 
baugh 

Sleigh runner, attachable, J. E. Hobbs 

Sliding gate, A. Mason 

Snow plow, M. Perreault , 

Soap, H. J. Lease , 

Spindle. See Axle spindle. 

Spinning frame kail bearing spindle. H. H. Ham. 

Spinning machine. A. Haenlchen 

Spittoon, fountain. A. W. Browne 

Spring. See P'uriiiture spring. 

Sprinkler head. C. E. Smith 

Sprinkling car. A. 'I'homas... ,.. 

Stacker blower governor. A. Appelgate 

Steam and explosive engine, combined. G. Palm. 

Steam boiler, R. Scheidier. , 

Steam boiler. J. T. Turnbow. .,,......., 

Steam engine, duplex. J. B. •'Donnell.. ,. , 

Steam generating and water heatrng device, E. 
Detwiler..... , 

Steam generator. J. Giroux , 

Steel, producing. E, M. Johnson 

Sticker pin. H. Wilson. 

Stocking supporter, duplex. L B. Klienert 

Stone cutting mach me. F. P'. Loeper. 

Stone saw •Derating apparatus. C. K. Smith...... 

Stool, extensible piano. W. H. Ginitty 

Stopper. See Bottle stopper. 

Stove leg, W. J. Barber 

Stud, shirt. P. H. Lettre 

StulSng box. H. S. Durand ,. 

Stuffing box. Durand & McLellan 

Stump puller. 1. H. McCain,. 

Support and cataraenial sack, combined, M. E. 
Steele... .,.. 

Surgical operating table, G. W. Hathaway.. , 

Swing, J. Bowland 

Switch. See Electrfc switch. 

Table. See Ironing table. Surgical operating 
table. 

Table and seat, combination, E. Hue t her 

Table shears, C. Seybold , 

Tack drivi'ng machine. A. F. Preston 

Tamping roller, J. W. tMlzgerald 

Telegraph sounder, secret. G. H. Landgraf 

Telephone, electromagnetic. A. Plecher... . , . , 

Telephone line connection counter, C. E. Scrib- 
ner 

Telephone line switchboard. F. R. McBerty 

Telephone line switchboard. C. E. Scribner 

Telephone switchboard apparatus, J. J. •'Con- 
nell..... .,,. 

Telephone switchboard signal appliance, Mc- 
Berty & McQuarrie 

Telephone switchboard supervisory signal, F. R. 
McBerty.. ,.... 

Telephone toll apparatus. F. R. McBerty 

Tampering gage, tool, A. J. Koegler 

Thermostat and alarm circuit controlled thereby, 
H. G. Carleton... ,. , 

Thill coupling. H. J. Blerhart 

Thread cutting machine. J. B. Z. Dumais 

Ticket, pin. R. Gorton 

Tie. See Rail tie. Railway cross tie. Wall tie. 

Tile, metallic roofing. L. H. Montross 

Time recorder, workman's. A. Auf der Heyde.... 

I'in plate packing box. J. G. M ell wraith 

Tire. C. G. & J. J. Koberison... 

Tire, cushion. •. P. Brown 655,049, 

Tire, cushion. •. L. T.,each 

Tire, vehicle. G. J. Keller 

Ti'res, forming pneumatic. G. Knadler 

Tobacco leaf, treatment of. G. W. Scollay 

Tongs. H. Aiken. 

Tool, combination. W. K. Rairigh 

Tool handle. H. R. Atwater.. 

Toy bank. C. Kempf.. , , 

Toy car. F.H.Harris 

Toy musical instrument, R. Pitt 

Toy safe. J. A. Horton 

Trace holder. G. Laube 

Traction engine, H . Grams 

Tr.iinway, portable, J. H. Gardner 

Transfer sheet and composition therefor, W. P. 
Dun Lany -. 

Trap. See Pigeon trap. 

Tr^ip. 1\ H.Taylor. 

Treadle, E. Burke.. 

Trolley, l''. J Rogers 

Trolley wheel. S. G. Reynolds 

Truck, lumber, H. Welch,.. , 

Trunk hanale. Wilhtte & Hoyt . ...,,. .._ 

Trunks, etc.. attachment for, P. H. Smitu ...... 

Truss, umbilical, H. C. Rash . . ., ,--.,. 

Tub making machinery. C. D. Ames.. 

Tubular fabric and constructing same, F. Wil- 
comb ^, 

Tuns or casks, device for removing pftch from, 
C. F. F. Kopping,. ....... 

Twi'ne. machine for making grass. J. I^attln .. 

Twine, machine for making grass, G, A. Lowry, , 

Typewriter. F. A. Chalmers , ,..,.,..... 

Typewriter desk, M. J. Hafgar. . , , 

Typewriting and computing machine, combined.' 
. H. Marshall 



654.671 
654.932 
654.940 
654.598 
655,088 
654.851 



855.045 
655. 143 
654.73? 
655. #89 
654.893 
655,136 
654,857 



654 655 
655.02:i 
655.083 
6.^4.91tl 

654.?:-16 

654.H25 
654.597 

655.161 
654.637 

655.101 
654.f)70 

654,740 

fk')4.892 
tia4.S90 
655,051 

)»54,85a 
655.129 
654.983 
654.761 
655.I18 
654.691 
654,759 

655.065 
6o4,888 
654,984 
654.863 
655.154 
(^14.74 3 
ti54.862 
654.887 

654.776 
654.912 

&54.881 
654,882 
654.802 



654.856 
654.832 
654,779 



654.K39 
654.925 
654.840 

654.(117 
654.8:i4 
6f5,U3 

655.164 

65*.7.i« 
654,1)24 



654.747 
654.748 
654.79t; 

655,057 
654.7W 

664,880 
65l,62S 

654.998 
655,044 
654.913 
654.919 
655.050 
655,098 
654.897 
&S4.90U 
664.680 
654,931 
655.007 
654.588 
654.736 
654.628 
655,109 
654.Kf8 
«.i4.653. 
654,728 
655.072 



655,06T 

654.928 
655,053. 
655.014 
654.803, 
655.i:iS 
655.0891 
654.684 
655.008; 
654,822 

654,694 

655.092 
655.097 
f>54.991 

654.974 

654,993 



(Continued on page 95i 



August ii, 1900. 



Mtmixiu ^mmtm. 



95 



F I C P T D I P A I Ttionsands are Huccei^riil 
uLkU I niUHL and KaitiLikj: Ufitf^r poaL^ 

cnuinccninu ,„u m iioinr i>> our inuii 

TAIIRUT ^^>'i"("> \Vt-:e.ii^li Kli^rtrn'jil Ku 
I nUUn I t^MU'iLniLi:, Mt't:l*jiiii(.'ji< Khi:iriyt'i 
RV MSII '"'^< ML->'b:liii<:»l [iriiwini.', Kli'. 
Dl IflHIL i.ric IjkiMILM^, SliiJi't INi])uErb] 
Electrical i.'fnifiic. T'h-itii'Titjiry Mnlhi?[]i;(rLH-^. 
t'Ur, by [iiall. Stmiy tii sjNti't; liiiji^ <jn]y. 
Institute endorsed Uy Thnujas A. Kilisulk 
and nthei's. Catalogue free. 

ELECTRICAL ENGINEER INSTITUTE, 
Dept. A, 240 W. 23d Street, New York. 




THE whole history of the 
world is written and pic- 
tured week by week in Collier's 
Weekly. So well written and 
so well pictured that it is now 
the leading illustrated record of 
current events and has the larg- 
est circulation of any periodical 
in the world that sells for three 
dollars or more per year. 



On snie jit all newsstands. Price 10 cents per 
copy. Sample copy free. Adciress COLLIERS 
VVEl'-.KI-Y, 525 West l3tb Street, New York City. 




J\ new Button 

THE BEST THING YET! 
Is simple and durable, and can 
be put on ami taken ofl :it will. 
Notbinti likf it in tlie world. 
Try a set and be convinced. If 
your dealer does not keep tliem 
send 25c. to us tor .*^ampie doz. 
TIIK 1.. A II. sriMM.V <0., 
&9 i'oiiiiiit.'roiiil .V\i'i>iiv. 

KiiiUliiiiiitiMi. N. V. 



SUBMARINE TELEGRAPH.— A POP- 

ular article upon cable telegrapiiing. SCtF.NTl Kic A.^t- 
KUiCAN SuPPLKMKNT I I ;{4. Frice lOcents. Kor sale 
by Munn & Co. and all newsdealers. 



Magneto for Gas or Gasoline Engine Igniters 

No l):ilti?ries used, Self-liibricatiiijj b«;iriiics. Dust 
ami iiioiHtiire jiroof. Brushes self.-rt<ljiistiii[;. Mate- 
rial ati'i woikiuanship the bkst, Zl^ ci AitANTKcn 
Fuji ciNL VKAR. Seii'l f'<T ^^Olll.^^ ant) ]irii-e list. 
(;il»l»lN(;s ,V STKVENS. RofWord, 111. 
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Chicjieo. 



The Ideal Hunting Shoe 

The concentrated product of !lfty 
Fears of slioemaking skill. Ten inches 
DlKli, Bellows tontriie, upi)era «ray 
colnr, soft as a f-'love, toush as steel, 
cannot harden. The best storm-proot 
shoe ever placed on sale for Klondike, 
miners, surveyurs, enjiineers, and any 
One renuirinK perfect foot protection. 
Thousand of pairs sold to satisfied pa- 
trons, llhi.". Catalogue Free. 

M, A. ^SlIITII ifc :SO\, 
Manufacturers, '29 and 31V- 
13tli St., Philadelphia. Pa, 




REVERSING STEAM TURBTNB.^PAR- 

eon's r&ci.?nt1y jH^rf tided turbii]^ for rifi'Utii^ IllUi'tratlonH 
Htinvrm^ dtit^iirM.. rnritiiliied in ScriKNTifir A.mkuica\ 
Sl"l*pi,t^^ifcS'r, No, ll^'SS* PrU-e 10 Lieiitsr, by tuaiLfrom 
thig office, and from ail newfidpuk^rj*. 




i STYLES, ijpigi 

. - PRiCEs5%s5DT^^, 

' Send Fw ciTiLOGUE la ^^___ 

'^UHART PHDTO CO.rAt'WISVl^^iJv. 



NOW READY. 



Gas Engine 



Construction 



By HENRY V. A. PARSELL, Jr., Mem. A. i. Elec. Eng., 
and ARTHUR J. WEED, M. E. 

PROFUSELY ILLUsTItATED. 

Price, $2.50, postpaid. 

This hook treats of the subjectmorefrom the stand- 
point of practice than that of theory. The principles of 
operation of Gas Engines are clearly and simply de- 
aoribei1,und then theactual construction of a half-horse 
power engine is taken up. 

First come directions for makins' the patterns ; this is 
followed by all tlie detaiis of the meclianical operations 
of llnisfiing up and fittinK the castings. It Is profusely 
illustrated with beautiful cngiavings of the actual work 
in progress, showing the modes ot chuckinn, turning, 
borint; iind flnishiny tlie parts in the latlie, and also 
phiiiily showing tfie lining up and cr^'tion of the engino. 

Diineiisioiied ^t orkiiig di'a\\-inc»§ give clearly 
the sizes and fui'iiis of the viii'Imiis detnils. 

The entire engine, with tlie exception of the fly- 
wheels, is designed to be made on a simple eight-iiicb 
lathe, witli slide rests. 

Tlie book closes with a chapter on jtmrricini practice 
in Gas Kiigine design and gives siniole rtiles soiliatany- 
one can figure out the dimentions of similar engines of 
Other powers. 

Every illustration lu this book is new and 
orisinal* havinff been made expressly for this 
Liara:c »vo. '^90 paaes. 
B^" Send for CircuUir oS Contents. 



rk. 



MUNN & CO., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 

361 Broadway. NEW YORK. 



Upholstering apparatus, J. A. Staples 

Lpnoliering, tufted, A. KreschI 

Upholstery, A. KreschI 

Urinal, W. Bunting, Jr 

Valve closing mechanism, automatic, E. F. Van 
Vechten 

Valve for bathing apparatus, mixing and con- 
irollini:, W. Bunting. Jr 

Valve for engines, governor cut-ofl", K. A. Large.. 

Valve mechanism. K. h\ Van Vechten 

Valve operatiiiiz means, waste. VV. bunting, Jr. . 

Valve relief mechanism, piston, («. R. Hender- 
son 

Valve, retaining. J. S. l^apish 

Vehicle, motor, h'.. V. Cowles 

Vehicle, motor. H. J. I,awsun 

Vehicle, motor. U. W. Libbey 

Vehicle spindle protector, B. F. Nickerson 

Veneer package divider, (i. A. (Jage 

Vessel drag brake, marine, F. Wendler 

Violin, J. Swenson 

V iolin shoulder rest , F. Schmidt 

Voting booth, folding, C. Knt;ei-t 

Wagnn bo.x and hay ruck litter, .\I. J. Sasgen 

Wfigon rack. A. L. :^U'e 

Wat'oii reach coupling, (i. W. Whitehead 

Wall tie, H. S. Humes 

Washing flbrnu;* material. K. Koppelmann . .. . 

Washing machine for beets, etc., \,. Hirt 

Watch mainspring fastener, 1>. H. Church 

Water elevator, pneumatic, M. N. Schautfleber- 
ger 

Water tower. K. F. S^teck.. 

Water wheel, H. T. Lawrence 

Weeding device, (i. K. Marcliant 

Weighing mechanism for refrigerators, Dodds & 
Robertson 

Weldfng. (\ G. Wiborg 

Well, artesian or oil, R. j>. Green , 

Well, tube, A. I). Cook 

Wheel. Il^ee Bicycle wheel. Tmlley wheel. Water 
wlieel. 

Winding machino. J. C. Anderson 

Wind toil 1 re-rulaior. II. K. Schultz 

Window support, 1. Page 

Wire of tubular shells of gold, reduction of hol- 
low, H. K. Baker 

\V ire stretcher. H. C. Werner 

Wood cuttinir machi!ie. Hindley & Harding 

Wrapper, l*'. K. lloush 

Wrencli. L. Sniilli 

Wrench. (J. S. Tilt(ni 

Wurtzilite method and product. R. M. Thomp- 



654.685 

654,886 
ti54,t>lS 

654,770 

654,602 

t;55.01)H 
654.771 

664.t)0U 



6M,7ur 

664,74] 
654.764 
654.724 
lir«,UO 
654.^59 
654.ti78 
654. 1*62 
ik'»4..S42 
t»4,Tt;7 

t;54.77;i 

(■>54.7;i;i 

tKJ4.tu; 
65i.;it;i 

654.873 

6D4.7til 

K54,814 
(^j4.tir>4 
(i54.'.«4 



654.819 
fi54.729 

ti5i,8;5 



Wurtzilite. treating. R. M. 'I'hompson 

Yoke, neck, H. Doering 

Zinc from materials com aining /,inc. obtaining 
oxid and carbonate of, (I. itigg 



654. 5S4 
656. 122 
6oo.0(j3 



654.59« 
654.772 
654.6; (5 
fl">4.:;i2 

H55.'r2.; 

1 54.76 t 
f^, 1.11 

(oo.iao 

tS4.958 



DESIGNS. 

Automobile frame, (i. T. Turner 3;>,04.S 

Badge..!. Russell ;i.S.015 

Belt body, K. Steuerwald 3:i.O]7 

Box, covered, J. Leo ;ii.O;l.'i 

Button, cuir. (i. Wood Sii.Oli! 

Charging block, Z. K. Markalow ;«,M:i8 

Clamp member, J. & l\. K. Walter 33.02ti 

(Mothes pounder. I-evitin & Hosen .'i;i,t(o7 

Coffin handling hook, A. A. Hallock Z'.Uy^: 

Crank arm repair tip. Liljegvest & Durant 3;),024 

Fireplace regulating plaie, H. Fannill ;i.*1.04i 

I-ire pot, I). I?. Kicliards(ui :i:i0;>9 

Garment, bifurcated nether. J. A. Scriven ;i3.(121 

Handle bar member, f. I.arsen 3;i,025 

Harness loop. .). F. Button .%(I28 

Hook, garment. U. Grant 33,019 

Knife, R. Ji. Harper ;i^.031 

Lamp holder, electric. \N. Roche 33.0;i6 

Level case, ship's. E. C. Akers 33,t34 

Listers, subsoil attachment for corn or cotton. A. 

(i. .Newman 33,042 

Mattress link, wire, Mclnivre & Nichols 33,0;>(l 

Nut lock washer. A. B. Beall 33.122 

Fin, safety, A. Ungfeldt 3.3,018 

Plate, A. < Higgins 33.fti2 

:?tove. cooking, Kennedy & Kink 33,011 

Thill coupling, aniirattler, W. II. Pardee 33.027 

Trousers hanger. H. R. Williams 33.020 

Twisting machine guide wire, thread. H. G. 

Beede 33,029 

Window lock member. D. L. Harshner....^ 3;i.i23 



TRADE MARKS. 

Agricultural implement?. Jane.sville Hay Tool 

Company 34,997 

Boots and shoes. Barton Brothers 34.9fiS. ;t4,9t)9 

Boots, shoes, and leather. Rice & Hutchins iH.Dti" 

Bronzing liquids, vfirnish, and laci|uer, A. VVul- 

fing _, 34.993 

Candy. Rochester Candy Works. 34,981 

Cement, Portland, iJei'man- American Portland 

Cement Works 34,995, 3(,9i)t; 

F:ye water, E. Nolzen 34.990 

h abrics. certain named. Tayktr & Lockett ;i4.9*)5 

Fish in hermetically sealed tins, Alaska Packers 

Association 34.?I78, 34.i*79 

Germicides or disinfectants, I-'. F.Carlson ;i4.989 

Gum, chewitig, Meyer Brothers Gum Company..., 34.982 

Hats and caps. Bill Jt Caldwell 34,966 

Medical compound, J. M. Collins 34,987 

Medical compounds, certain named. Forbes & 

Coxe Drug Company ?A.\m 

.Noodles and vermicelli, W. Boehin :U.980 

Paint powder. W. D. Warner 34.994 

Photographic developers. Firm of G. Gennert :S4.972 

Photographs, certain nam ed. I''. T. Butler.. 34.971 

Bemedy for certiiiii named diseases. Judge & 

I>olph Pharmaceutical Company 34.988 

Rubber goods, certain named. Peerless Rubber 

Manufacturing Company 34,974 

Rubber goods, except dental rubber, druggists'. 

Ideal Rubber Company 34.97i; 

Rubber hose. Bowers Rubber Company :-J4,97r> 

Sheetings and drills. II. Norden 34.9H4 

Shoes, Lyons Shoe Company 34.970 

Stomachic and appetizer, certain named. Merck 

& Company 34.986 

Syringes. V. A. Wilhoft 34.977 

Telephones and telephone supplies. Century Tele- 
phone Construction Company ^,070- 

Tobacco, chewing, Hucker & Witten Tobacco 

Company 34,983 

Todet preparations and articles, certain named 

H. Cornet ie& Company ,14.991 

Vessels, J. F. Jolinson & Company 34,998 

Whisky, L. McCormick 34.984 

Whisky, Taylor & Williams 34,986 




I 

» Tlie Brunswick Cigar is now and always will be the best Cigar 
I for the money — con.sistent in (juality, (juantity and price. Try 
J them once — you will smoke them always. 



JACOB STAHL. JR. & CO.. Makers, I68H1 St. and 3rd Ave.. 



Look tor I 
Arrow Head\ 
on Every 1 
Cigar. 



PROPOSALS. 



i<KAr.KiJ PUDPOSALS WJLL HL ItHf^FlVtH) AT 
' Ihc olUce of itn 'night W 
vtHc, N, v.. 
f>peni'd, fur 



11 til I- 



KnuiTieer., Ti^iiiiJliiiiH- 

- M. Anglic! 7. |LHIII,jU]<| then 

rpeni'd fur Thr tjji'tji) h'^'^irk Jind <'rii'H-tiH>]i nf (ircuii's 
Ledm^ LL^'ht'Llokise, .\i»rM'jilk E-Lii'tnor, C^Jim., hi jieeitrd- 

ui with n^ivdTU^atlHii^. i:uMter> of ^Thi4;h irUh b]uiik 

primLF^iFt]!' imd iiUirr iiifnniiiition» mair- Itn bnd mum 
u|tE>liejLLioii ut \>. l\ HKAP^ liifjur.'OdmieU ('urpH nf 
Kiii;Jiieerv^ U. H. A. 



LABELS. 

El Gato tirande," for cigars, cigarettes, etc.. S. Jt 
Engel 7,721 

Eureka Whooping ('ough Remedy." for whoop- 
ing cough remedy, B. F. Spangler 7,722 

' Gold Bond Shoes for .Men," for boots and shoes. 

J. B. Hunter Company 7.719 

' Minnekahta Mineral Water," for bottled mineral 

water. Hot Springs Bottling Works 7,720 

Savoy Hair Restorer. " for hair restorer, E. F. 
Smith 7,723 



PRINTS. 

' A Razorless Shave," for a chemical compound, 
ShavinaCream Mannfacturiiig Comnany 246 

' Cut iNo. 10. National Platform Computing Scale," 
for computing scales. National Computing Scale 

Company... 249 

Cut No. 11. National Phitfonn Computing Scale." 
for computing scales. National Computing Scale 
Company 250 

' Nervbrew." for carbonated beverages, A. Schlue- 
ter&Company 245 

The Nation's Capital Wa!*hini:ton l>. C. Souvenir 
Playmi; C;irds." for playing cards. Waters Sou- 
venir Comnany 248 

■ The White Pass and Yukon Route Playing Cards," 
for playing cards, S. M. Irwin ^ , 247 



An Invention of Great Importance For Sale. 

An apparatus in very large demand, having large sales 
all over the world. It carries a handsome prtttlt, and 
rei|uiies hut few simple tools for its production. It is 
far away ahead of anything of its kind, and has no com- 
petition. This iH a real chance for anyone wanting to 
manufacture a cut and dried article. Sells at about, ?.')((. 
Apply to PA'rKNT, care International News ("Knipany, 
a Breatns Buddiii^^is, Chancery Lane, London, E.(,'., Kng. 



A pi'iuted copy of the specitication and drawing of 
any patent in the foregoinsr list, or any patent in print 
issued since 18fi3. will be furnished from this oflice for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Miinn & Co., 361 
Broadway. New York. Special rates will be given where 
a large number of copies are desired at. one time. 

Canadian pateuts may now be obtained by the in- 
ventors for any of the inventions named in the fore 
coing list, provided they are simple, at a cost of *4leach. 
If complicated the cost will be a little more. For full 
inslructiona address Munn &, Co., 361 Broadway, New 
York. Other foreign pateuta may also be obtained. 



50 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights Ac. 

An.voiie semiing a sketch and dfj^tTijuidii muv 
quickW .-jscertain our •pinion rriie wtn'i Her jlii 
invention is pmhably patentable. Comniunica- 
tion.*» strictly onnttdential. Handhookoti Patents 
sent tree. (>ldest agency tor securing patents. 

Patents t;iken through Munn & Co. receive 
specuil notice, withiiut chart:e, in the 

Scientific Jtmericam 

A handsomely illustrated weekly. Larj.'est cir- 
culation ot any soientitii' journal. Terms, ll^'-i si 
year; tour months, 4^1. Sold by all newsdealers. 

&C0.36' Broadway. New Kork 

Branch Oftlce. H25 F St.. Washington, D. C. 



IF YOU SHOOT A RIFLE 

Pistol or Shotipin, you'll make a Bnll s 
Eye by sending three 2c. stamps for 
the TtienI Haml-book ".4," 126 pages 
FltEE. The latest Encyclopedia of 
Anus, PnivdetK, Sluit and liuUets. Men 
tion SciKNTiPic American. Address 
IDEAL MKG. CO.. Nkw Havkn, Conn.. U. S. A. 




ICE 



.IIAC'HTNES. <'orlisH Knt;iTICf4. Brt?,4'prH' 
auil llnttlcrM' Miithiin'ry. TUK VILTKK 

31 Ri. CO., h".'.' CiJiiIira Siri'i;!. Mllwj!iifci'i>. Wis. 



^YPE WHEELS. MODELS &. EXPERIMENTAL WORK. SMALL PWCHrHEfn 
NOVELTIES ft. ETC. NEW ".0 F^ STEPtClL WQRHS 100 WHaSftU ST N.Y. 



BABBITT METALS.— SIX IMPORTANT 

formulas. SciiiN'TTFic AMkkioax Suem'LKMent 1 l*2a* 
Price II cents. Kor sale by .Munn & Co. and all news- 
dealers. Send for 1.^97 catalogue. 



D'AMOUR&LITTLEDALE MACHINE CO. 

I30 WORTH ST.. NE.W YORK. 



xllnkc ^loilt^i^ of Aur Murliiur lu OriliM-. 



I UnDlllto JAS. LEFFEL & CO 



SPARGER'S WELDING 



A. 

C « IIP OU K D . 

K»iualin The Arts 
Borax. Manufactured in \'irginia and Colorado. 
D. I. Bacl'man, Sole Agent, Drawer TTl, Koanoke, Va. 

AUTOMATIC MACIIINEKY liUILT 

to order. Our facilities and exp*:'rience in this line are 
exfeiitionally advantageous. \\'e invite correspondence 
from inventors of mechanical devices. 

OTT. MEKUENTIlAI.Eir CO>IPAM', 

Incorpurated, Baltimore, Md. 



Pi-intiu^ Press ]>lacliinistM wanted for England. 
American wages paid. Men havnighad experietice with 
Campbell and Miehle machines Kiven preference. Ad- 
dress Printing ilachinery Co., I.,td.. lo Tudoi" St.. Lon- 
don, England. 



D. L.HOLDEN 

. 1336 Beach SI. Philadelphia Pa. 

REGrALW ICE MACHINES 

.SEE FIRST PACE .SCltNTIFlC AMERICAN'SLPT. 2 . 149^. 



L&ELC£6 ^f?(^Op \ 








Daus' "Tip Top" Duplicator 

100 SHARP AND DISTINCT COPIES IN BLACK 

FROM PEN AND SO COPIES FROM TYPEWRITER 

NO WASHING, NO PRINTERS' INK. NO STENCIL. Price, Complete, $7.50. 

■SE.Vr O.V TB.V J)-41-.S" TRIAL TO lif:^P(>XSinLE PARTIES 

■Ihe '■■I'lP-T '""rt'iir.iiures the han.iwrilinf so tsc^ ^aiiiglv faitlifiil tli:it i:i.|iits .lg,,l icat.-d in Black 

Ink on this ;i)iii:)rnliis .in- ntteii taken f.r .ritinary writtfti Ictlt^re nnd n.t liiij-Iicates. 

The Felix F. Daus Duplicator Co. (inc.), I to 5 Hanover St., NewYork 



JAf 

taut 
sale of 



■-. SII-O, Auctioueer, announces an iniptir 

VALUABLE PAtENT RIGHTS. 



.., .„.. .....models and 

at Auction, to be held on Tuesday* Srpf , 4* 1900, ^ a««aa.«*«*a* a«*4-«1 771 A.«*1* 

at One o'clock, P, M., at 43 Liberty MrerttKew f^XD^rillldl Idl iilOFK 

Y'ork. Models and Drawings now on exhibition, ('at- V-»>yVI ■■■■Vi»f»»l %VVI IV 

alogues ready Antfust 2oth. 




The Standard. 

The only '■ Dripless" 
IVaan* Coflee t^i min- 
er. JS'o dj ip to .<oil lin- 
en. No fall in li OH'. 
Nickel plated. .Mailed 
on receipt of 25 cents. 
Stiiiidiird SlraliiiT *<i. 

f>tfl^t. K. il7 Mil I (ten 
Lhuh, New York, 



AW FABER 

IWaiiiiriictory Ei^talilii^lied 1761. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PE.NCll.S, WRITIMC SLATKS. STEhU, PUNS, GOLD 
PENS, INKS, PBIsl'lL CASLS IN SlL^■Eli AND IN 
(JOLT), STA'l'lONtKS' KI:BBEB. COODS, KULL'RS. 
COLORS AND AKTISTS' MA'i'EltlALS. 

78 Reade Street. - - - New York, N. Y. 

Manufactory Establialied 1701. 



Inventions De^'eloped. S^ln;cic.I Machinery. 
E. V. BAILLARD. Fox BIdg., Franklin Square, NewYork. 

Practical ELECTRICAL Engineering 

exclu.-ii\ elv taught. Cnur-se complete in one year, opens 
"cpteinbci- aith. Caial()eue on ai)nlication. LOt-'IS 



J>." BLISrS. Principal. HI 
614 I'itli Street, \. W., 



Hs Electrical 



School, 
D. C. 



JTot" Make Rubber Stamps ? 

Our "New York" Rubber Stamp Vulcanizers receiTed 
the only meial awarded any Vulcanizer, World's Fair, 
Chicago. Simple process. Larye profits. Vircukirs free. 
Barton Mfg. Co., Dept. A. 338 B'way, New York, U. S. A. 



MERITORIOUS INVENTIONS 

financed or patents sold outritrht. Capital furnished 
for t'ood ^n'erprises at ;> per cent. St»ck companies 
ffirmed and influential dii'ectors procured. Stocks and 
bonds sold. We transact all hiisiufss on commissii.n 
strictly. No advance fees. PKTEK WHITNEY, 110 
HrHift(Jwfii,\ NtftT Y'ork. 



A BIG INCOME 

' ■ ' " G PUBLIC i:ntkrtaikhi:ms 

inChurches-Halls.andThe- 
atreswith MOTIOK I'lCTllKKS 
j the Dew dlraphu-Ainpliphonf, 
nUSlCAL and Talking Conilii 
nalion and PaiiDramic Stcrp- 
aplEcuit VifWH. iFliU In f:tO(t 

nVan WV.VK. PkLu^nnr vm- 
plovTlieiU llp[l anj mail [Tin 
fipt^ruli: (l»^Ni. laMl'J.KlUlHT 
KlI'S, inH7|iii|ir>k^ Jar^t •lllluhfrnlFd 
S'L,!/ ~ '->i3 AdvtrtTbEnR Itni^flKKI^J.admL^iHion 
!l^ lickt^ts, irkHlriirLicir) hook^ hUiJL' 

ness Kuidc. etc.. *S!i SO uid up. Mast intereBtlnu nnrt Ken- 
eational subjects, just out. WiJ] hi? sent C.it.fi. suhjpec 
to examination. Write for catalogue and topifs of Iiim+t* 
from exhibitors whoareHAKINGBIOMONEVnithouroutflt.^. 
KNTEUTAlNaiKNT SUPPLY €0. Dept. AA.&G 68 Stb Ave, ClllCAtiu 
t^' Agents wanted in foreign coutitries. 




WANTPn -^IA\ COMPETENTTOPLAN, suppr- 
ff Hn I bill intend buiidiny and operate a plant 
for heating, tempering and jap.mning light, fiat, steel 
springs in large quantities. Addre.^s, with full particu- 
lars a.s to ability, giving references if possible. 

H. X. N., Box 773, New York. 

CnO CAI C— I'faree valuable ai-ticles in the hard- 
rUn OHLb ware line. Full sets of brass patterns, 
m*'tal core boxes, etc., with shop right. Patents also 
forsale. No experimental work— i-eady to manufacture. 
Address LUU18 HECK, 35 N.J. R.U. Ave., Newark, N.J. 



GAS ENGINE CASTINGS. 

i! Materials and Blue Prints. Write for Catalog. 

^ PARSELL & WEED. Ii9 IHl West 31st St., New York, 



N. Y. Camera Exchange. 

50^ Saved on all makes of Cameras 

Headquarters for Buving, Selling 
I and ExcnauginR Cameras or Leiis»6s. 
] Large assortment aiwavs on hand. 
Developing, Prinliw). etc. 
Photo supplies of every description 
at lowest prices. 

1^" Send 2c, Ktaitip for haroain 
-^ list. Address 
Y. CAMERA EXCHANGE, 114 Fulton St., NEW YORK 





Brass Band 

InHtru mi-ntM, UruniN, LiiiformR, 
A ^uiJp iert. Write foT-catalog, 445 
illustriitions, FKKK; it gives in- 
formation for mueicianeand new 
bands. lYON & HEALY, 
88 Adams St,, C1IIOA«0. 




^'a^'h^n'^SV BARGAINS 

ARC LAMPS.'ALL-KINDS AND SIZES 

or DYNAMO5,ENGINt5,M0TOR5f^C 

CORRESPOND WITH US TO BUY OR SE.LL 

THOMPSON 50N&C9. 105 LIBERTY ST N. 'Y. 



INVENTORS' MERCANTILE BUREAU. 

Manufacturers aud Introducers of PATENT NOVELTIES. 

We have special facilities for tlie manufacture of NOVELTIES and undertake to make models and the 
finished product for the market at reasonable ^rices. Having offices in foreij^n countries as well as in different 
cities of the United states, our advantagf^s foi* tlie introduction of salable novelties cannot be excelled- 
We buy novelty i>nteiits outright or will sell them on a rovalty. No county or state rights bought. We can 
find a reailv .>4a!e f<ir meritorious Advert islnir Novclriew. References, .Meehanirs and Traders Bank. N. Y. 
IXVENTOUSV MERCANTILE BlJREAi:, 3'^0 BroadwuVt New York, U. S. A. 



ROAD BUILDING 

I WJa^^^ acme road machy 



JU ILulll W AND SUPPLIES OF EVERY DESCRIPTION 
ACME ROAD MACHY CO. — FRANKFORT N.Y. USA. 
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-MAD£ AT KEY WEST-^ 



These Cigars ace manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
S money. Send for booklet and particulars. 

I CORTEZ CIGAR CO., KEY WEST. 



1 .5&~"Z^^i^^S^ *'<t .v,=,'^"';„,•, ! 




INSURANCE 
ACiAlNST- LOSS 

OR. 

DAMAGE 

TO 

PROPERTV 

AND 

LOSSOF-UFB 

JOiD 

TO'PERSOHa 
CAU;^D'BV 



STDyiBOIlIR-EXPLOSIONS 

J- B-PlE!lCE-BCCRf;TAR¥ F-B-AliEM ■ i^C£pBKlC€HT 



For Your Wife's SaKe 

be in the social 
swim and get tbe 
bestof tiif^ modern 
conveyances a 

WINTON 
MOTOR 
CARRIAGE 

■ /^f No borseor coach- 

^"^LjT man required. No 

■:f^ danger, no hard 

work. Kasy to 

Price 81,200. No A«e»tB. cTnliW^elSaTa'? 
Will. The first cost is nearly all the expense. Hydro- 
carbon System. Shipments in 30 days. 

THE WINTON MOTOR CARRIAGE CO.. Cleveland, Ohio. 

Eastern Department, 120 Broadway, New York City. 




Hutomobile Patents 
Gxploitdtion eompany. 

UNDERTAKES :-The manufacture of Automobiles 
and Motor-Cycles. The examination of Automo- 
bile patents." To enlis-t capital lor the development 
of inventions. 

FURNISHES:— Specialists to make thoroush exami- 
nations of patents. Experts to test motors and 
aut omobiles. Opportunities to in ventors to present 
properly their propositions to concerns willing to 
consider rtnd to undertake the same. 

PURCHASES:— All meritorious patents, licenses and 
inventions relating tomotor-cycles, motors, gears, 
automobiles and their parts. 

Automobile Patents Exploitation Company, 

F. B. Hyde, Secretary. 

27 William Street, New York. N. Y. 



BOXWOOD, PARAGON and IVORY 

Scales, 
Meas- 
uring 
Tapes, 
Chains 
and Band Chains. 





_ We carry a full line of all thatisrequired 

by Arvhttet'ta, Engineers and Surveyors. Our Tapes 
and Scales are •fg real accuracy an* we fully guaran- 
tee our goods. 1^^ C«taio»ue sent free m appUcatSon. 
KEUFFEL & ESSER CO.. t27 Fulton St., New York. 
Ill Madison St.. Chicago. 708 Locust St., St. Louis. 



CHARTER Gasoline Engine 

ANY PLACE 
BY ANYONE 
FOR ANY PURPOSE 

Stationaries. Portables, 
Engines and PiiinP8. 

Of- State your Power Needs. 

CHARTER GAS ENGINE CO.. Boi 148, STERLING, ILL. 




no YOi; KNOW that the most lislit, least trouble, 
greatest comfort can be secured by using good burners. 
The best burner is D. M. 8TEWARl3'S WONDER. 
Write, inclosini: 25 cents, for sample. 
STATE LI.NE T'AI.C CO., Cliattanooga, Tenn., U, S. A. 



IF YOU HAVE A SHOTGUN 

and use i t often, you know the barrel " leads "- the fric- 
tion leaves a lead depost which causes "pits" and means 
expense. You can't stop the deposit, but you can re- 




witb^the TOIVILINSON GLEANER. eaJil^T^ 

quickly all lead, rust or other foreign matter. It won't 
injure the barrel, as the brass wire gauze is softer thai. 
the steel, and it will last a lifetime, as the real wearing 
part can be replaced for 10c. An extra pair with each 
tool. In gauges8to20. Fitanjrod. Alldeaiers. PriceSl. 
Booklet free. "Used cvtrywht're in the civilized world.'' 
The G.T.Tomtinson Co. ,100 S. BakerSt..Syracuse.N.Y 



National Steel Tube Cleaner 

ALL WORKING PARTS OF STEEL. 

No Small Parts to Get 
Out of Order. 

Can be adjusted to exactly 
fit inside of tube, com- 
pletely removing all scale. 
Writs for price. 

H.W.JOHNS M'F'C CO., IOC William Street, NEW YORK. 

Boston. Philadelphia- Pittsburgh. Chicago. 




w 
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INVESTIGATE 
THOROUGHLY 

BEFORE YOU PURCHASE A TYPEWRITER. 

The bmn Pi^emiei^ 

Wi/I merit your dpprwdl as ittully 
meefis requirements at every point 

7\RT Catalogue FOR THE A6KinG. 

'The Smiih Premier Typewriter Co. 

Syracuse, N.Y.t.s.A. 




Cbe Cypcwritcr €xcbana^ 

IH Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St., BOSTON 
817 Wyandotte St., 
1 KANSAS CITY. MO. 

209 North gth St. 

ST. LOUIS, MO. 
., 432 Diamond St.. 
vi PITTSBURGH, PA. 

A 3 West Baltimore St.. 
-J BALTIMORE, MD. 

536 California St., 

SAN FRANCISCO. CAL. 

We will save you from 10 

Typewriters of ail makes. Sin6. ior Catalogue. 




IIEI CHBESLY&Oj 




UMPiAlLiY^a^ 



ANaLfI|(?ii«i'?)" 



Dainty Watches 

in colored enamels 
to match dress 
effects. 

Send for our "Blue Book" — free. 

The New England Watch Co. 

37 Maiden Lane 149 State Street 

New York Chicago 




Us/* 




'"a'^iTs^s kerosene 

and GA5 Eng:ine 

bums KERO^^ENE cheaper 
and safer tlian gasoline. Auto- 
matic, simple, reliable No 
electric battery or Hame used 
Perfect regulation.Belted or 
directly coupled to dvnarao 
f»r electric lighting, charg- 
ine storage batteries and 
all povrer purposes. 

tS° Srnd for Catalogue. 
A. MIETZ, 

ISS-IS** Mcvrr St., New Y«rk. 
Markt & Co.,LoDdoD,Haniburg,Paris 



Nehring's Multichromatic Ampliscopes 

^-f^ (PATENT APPLIED I'OR.) 

^^^^^^; y^ By means of which over 100 distinctly different Lens combinations may be 

:"'j-.-^Xl^ obtained, which can be applied to the Reotilinear or Anastiemat Lens of any Camera 
■"^S^ made, producing the following combinations: 

30 Lenses lor Copying and Enlarging irom extreme low power to Ortbochromatic, Multi- 

chromaticand Monochromatic high power. 
20 Wide Angle Lenses embracing angles from 45 to 115 ileereea. 
26 Portrait Lenses including Oiih»chromjitic and Monochromatic Combinations. 
10 Telephoto Lensesi producing high and low power, duplicating and Ortbochromatic 

Com hi nation s- 
6 Ortboclirotnatic Kay Screens as light, meilium and dense. 
4 Focusing Glasses, ot low, medium, liieh and Ortbochromatic combinations. 
3 Projection Objectives for Bromide Rnlargements. 
1 Duplicating Device with all its numerous applications. 

The Lenpes and appliances by which the above lens combinations can be produced are 
placed In a neat case. The appliance is so exceedingly simple, that they can be used by the 
most inexperienced. The lenses are made of the highest grade of Optical elass obtainable. 




Price per Set i 4x5, $7.00 

Photographic Lenses of every description. 



5x7, $8.00 



6Hx8H, $10.00 
Send for Descriptive Circular S. A. 



U. NEHRINC, 16 East 42d Street, New York. 

See editorial in Scientific American, July 21st. 



HIGHEST EFFICIENCY 

attained in the 

STOVER 
GASOLINE 
ENGINE 

The best i s always cheap- 
est. Write for prices. 

STOVER ENGINE WORKS, FREEPORT, ILL. 




manufacturers' models 

of every description made to order with prompt- 
ness, precision and economy. Models of 'ryptj.net- 
ters. Typewriting Machines, Cash Registers, ("yolo- 
meters. Keyolution Counters, etc.; in fact, any kind 
•f model made from designs. Also special to»ls and 
machinery for any and every purpose. Correspond- 
ence invited from those intending to equip a plant. 
[^" Illustrated circular free. 

Cbe Pratt « Ulbitney Go., Ijartford, Gonn. 



TO MINE OWNERS I 



You iieedalloiiiitinig: Eiijcine 

You want the best, ^trongtat, 
safest, most Li|t.tH^.i|ai(r eugine 
that is mailtr ■■(he-most ia\ 
snd yet the i^rn-ates 
saver o£ ninsn-y- Seiii 
for our free l'fi1^I>^li^ 
andslate tlie si/.e of ^m 
sine yon wfint. 
b»)ld Ihern foi mines, 
iiiiarriesaiiddoirks, Bolh 
friction and ^^arirhl 
hoist, 6 to 150 H. I*. 
All parts tasilv iiiterrhan;; 
EXGINK 04>., 40a > 




GAS and GASOLINE 
ENGINES. 

Using Natural Gas, 
Coal Gas. Producer 
Gas. and Gasoline di- 
rect from the tank. 
1 to 40 H. P.. nctuml. 
The Springfield 

Gas Engine Co. 
21 W. Washington St. 

Springfield, O. 





''WOLVERINE" 

Gas and Gasoline Engines 

STATIONARY and MARINE. 

'Wolverine'Ms the only reversible 
MarineGas Engine on the market. 
It is the lightest engine for its 
power. Requires no licensed en- 
gineer. Absolultlv safe. Mfd. by 

\ WOLVERINE MOTOR WORKS. 

J lit Huron 8treet, 

r Grand Rapids, Mich. 



lii>iilfrv]irtt,. Kiiii'.iii* CUjt ^**^' 



GERE GASOLINE ENGINES 

— SIMPLEST BOAT ENetNESMAD 




MADE 

BIN--OPEN BOATS 

LlWIhC CA5TIN65. BOAT rBAME8 
6RANQRAPIE)5,MICHIGAN. 



HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur s Use.— The utilization of 110 volt 
electric circuits for small furnace woiit. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be mnde by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American suppleml'Nt No. 118*2. Price 10 cents. 
For saleby Munn &Co.,3fil Broadway, New Vork City, 
or by any bookseller or newsdealer 



1% to 3% PER MONTH 

ABSOLUTE SECURITY 

OF PRINCIPAL AND INTEREST. 

Our customers are receiving dividends of from 1 
to 3 per cent, montlily on such sioeli as we iiandle 
as fiscal agents, also large profits on tiie cash sell- 
ing value of principal. If interested in safe, high 
Interest bearing investments, send for our new 
Bo»kletsuf DiflDKND PAVERS. 

DOUULAS, l.ACEY ife CO., 

BANKEItS, BROKERS & FISCAL AGENTS, 
6t Broadway and 17 New St., NEW Y«RK. 



IMPORTED 



ALC 




WiUiams' 

^ ^^ Shaving 




^jtit/ li'iftti f/r. 



SOLD EVERYWHERE. 

Williams' Shaving Stick. 25c, 

Genuine Yankee Shaving 5oap, lOc. 

Luxury Shaving Tablet. 25c. 

Swiss Violet Shaving^ Cream, 50c. 

Williams* Shaving Soap (Barbers'), 6 
Round Cakes, I lb., 40c. Exquisite also 
for toilet. Trial cake for 2c. stamp. 

The only firm in the tuorld making a 
specialty of SUA VING Soaps. 

THE J. B. WILLIAMS CO., Glastonbury, Ct. 



Acetylene Gas Burners. 

Schwan Perfection Lava Burner. 
LU4 ILiETiiest awai^lis in nil Acetyleiia Expo- 
silnms. ilinii? (tf one piece of ?rti^t. Are 
I'aultle^ uiid t-rt'TH tme tesiM antt ffw^r- 
nittufii. Z-^~ SfjKl for Price tAit. 

BlowinK, SnloABeiltstiir 

Smoliinjt. tlie U, S. and 

Perfect .MlKiiiiiftin. •.anaiia. 

:tl. KlUCIIItEnflEK JL- CO. 
,10 Uarren Street, New York, 



NO! 



:IJil;mjil.'iH^JI.Ha>'illi!lk'lt«il:H»i'k1 



leoAL-"" Ore Separators, Revolvikc*n»Shakihg 5iRtEHS. 

JIGS & STAMP BAlTtRIESHSs^^fr MILLINGS MINING MACHINLRYSFAS'.y 



r,^^a!ii:inHk-Bi;M{iifi«ra(i;i(Cimjim 




THE STANDARD MODEL i5» 

the verv Latest and Best Four and Six Pflss^ne^i' 

STEAM CARRIAGE 

buEU. T^xtra Xurva bi^ller autl 
engine. We fin awny wtt.h 
torch, and lljtTit with 
UJrect burner^ furJilsb 
a flUJi^ploTnoiiturv -^9^.- 
t{!rpuiii|j,alsftcfkil wa- 
ter Iseaxer fryrn ex- 
haust steam. Twopatj- 

(•"our j>a»neiiKer cwr- _ 

ri aire, ^1,000. Elegance f 

of lies Iw n. A bu nd ance l- 

((f PfWer. Practtcal In tcjnHtructioru Ki\vi\iti^}u-i:r)i. 

Rr:i\t}titmifira7\U((\^ office amj kactokv, 

THE BOSTON AUTOMOBILE CO., BAR HARBOR. ME. 

SENT ON TRIAL. 

Prepaid to Bity atlilresn. 

CoKKeshall Patent V Steam Tubo Clcnner. 
THE CLEANER THAT CLEANS CLEAN 
Ufl Moisture, ^avQ» c<>»t (quickly. A trial v.cmtn 

nU E?tiulc. Cleans from en^ to eDd. yt>a ndtbin^ 
TheCoggeshall Mfg. Co., 1Z3 Liberty St., New York. 





^■AND 5HILL[[) 

GUNDL^CH OPTICAL COROCHESTLRN.Y 



PERFECT- PUMP - POWER. 

1:1 attained only la the 

TABER ROTARY PUMPS 

Tbtfy u.Ti.t mechanical 

^liiipl^e aud dLLfabte.WJl] 

pnmp bot or cold fluids 

tbiii or lhi<^b. K^qulreu 

Btilled mecbatiie Atuat 

puwer at least cost- All partfi 

inter ebaniteable. Made oC 

Iroiu steel or brotize. Can be 

clrivf^n b:r belt, motor or co- 

UtiiJitraUd Ctiinlof^vx- fTt€. 




fine attachment. 
ABER PUMP CO,, 



•ariit 
32 \ 



Well$ St., Buffalo 



.U.S.A. 




aF7ANCH 

l3D[CHANJjfPUCe 
NEWORLfANSaA: 



iT045 
TlORSE POWER 
3-3- CYLINDER 




Telephones, 

forlnterior^bort Line, Intercomniunt- 
Cating anii Hotel W«rk. Write U8 for 
prices, catalogue, etc., with testimonials 
and references. Estimates cheerfully 
furnished. Agents wanted. 

THE SIMPLEX INTERIOR 
TELEPHONE CO., 

431 Main St., Cincinnati, Ohio. 



THE OBER LATHES 




Patented. 



For Turning Axe, Adze, Pick 
Sledge, Hatchet. Hammer, Au- 
ger, File, Knife and Chisel Han- 
dles,Whif!0etrees. Yokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and otlier 
Irregular work. 

B^" Send for Circular A» 



The Ober Mfg. Co.,10 Bell St.. Chagrin Falls, 0., U.S.A. 



A bookful of helps for paint users that 
should be read by everyone who pays for , 
paint; mailed free. Tells all about 
Patton's Sim Proof Paints. 

Extra inducement and agency to dealers. 

Jas. E. Patton Co., 

227 Lake St., 
Milwaukee, _^^5i— ^ Wis. 



All varietiesai lowest prices. Best Railroad 
Itflck anil Wftcon or Stocli Scales mado, 
AlBO irTK] useful articies. Includji^^ Safes, 
Sewing Machines, Bicycle?, Tools, etc Pav*> 
Money. Lists Free. Chicago 8t ale Co., Chicaso. 111. 



IFSSOP'S STEEL'^bV/t"^ 

Ul- FOR TOOLS, SAWS ETC. 

WiJ JESSOP A SONS Vo 91 JOHN ST NEW YORK 



